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THE LOGIC OF DARIVIN. 

The Method of Darwin: a Study in Scientific Method. 
By Frank Cramer. (Chicago: A. C. McClurg and 
Co., 1896.) 

HIS excellent and most useful little work arose, as 

its author states in the preface, “from the belief 

that the direct study of scientific method, as it is illustrated 
by the works of the accepted masters, is worthy of far 
more careful attention than is usually accorded to it.” 
The method of Darwin was chosen for the author’s 
purpose (pp. 23, 24) because of the importance of scien- 
tific method as a study, because “logicians and scientific 
philosophers draw their illustrations of scientific method 
almost exclusively from the physical sciences” which, 
although “fascinating on account of their brilliancy and 
their approach towards mathematical certainty,” are less 
adapted than the biological sciences “to furnish models 
for the average student, because in the nature of their 
logical difficulties they approach more nearly to the 
expe riences of common life,” lastly because 


“Darwin’s custom of presenting all sides of a case very 
frequently led him to expose the original course of his 
thought and the order of his discoveries [rightly regarded 
by the author as a rare thing in a discoverer] so clearly 
as to make the reader almost feel that he and Darwin 
are making the discovery together. Darwin consciously 
recognised or unconsciously felt that there was con- 
siderable power to produce conviction in an understanding 
of the particular mode in which the truth was reached. 
He so habitually took the reader into his confidence that 
he will probably always remain the clearest model in the 
biological world for the study of applied logic.” 


Having made his choice for the weighty and cogent 
reasons which have been quoted above, the author pro- 
ceeds to analyse Darwin’s method, and the manner in 
which he applied it, continually illustrating his argument 
by reference to various discoveries and hypotheses—well 
selected and briefly but sufficiently described in language 
of great clearness and precision. The attitude of the 
writer towards his great subject is peculiarly pleasing. 
Although feeling the deepest respect for the “ master- 
mind” of Darwin, and proclaiming “that Darwin’s 
investigations, and the reasoning based upon them, have 
furnished the biological sciences with their dominant 
principles,” the author frankly criticises and employs as 
illustrations any mistakes which he can find in the vast 
researches of the great thinker of our century, and having 
found them, attempts to explain the causes to which they 
were due. 


The scope and object of the work may be inferred from 
the subjects of its chapters. The first deals with “ Edu- 
Cation and the Art of Reasoning”; the second, “ Darwin’s 
Views of Method”; the third, “The Starting Point of 


Investigations” ; the fourth, “ Exhaustiveness—Time 
given to Investigations . . ..”; the succeeding four 
chapters are devoted to “ Negative Evidence,” “ Classifi- 
cation,” “ Analogy,” and “ Induction” respectively ; the 
succeeding five to “ Deduction”; while the fourteenth 
contains “ General Discussions ” ; the fifteenth, “ Logical 
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History of the Principle of Natural Selection ”; the six- 
teenth, “ Conclusion.” 

The whole volume is full of suggestive thoughts worthy 
of the deepest attention. The exigencies of space pre- 
vent more than a very brief selection to be made use of 
in this place. The distinction between the reasoning 
which follows the order of discovery, and that which 
follows the order of proof, is very clearly expressed, 
together with a plea, on behalf of the student, for the 
more frequent employment of the former. ‘ Books and 
lectures are invariably built up on the plan of proof—the 
question how a conclusion was reached is rarely pre- 
sented . . Hence 


“the student is made a recipient. He is struck by the 
lucid arrangement of facts, the majestic sweep of the 
argument, and wonders why the world did not sooner 
get hold of the truth that seems so conclusive to him. 
In the laboratory the hand-books tell him what to look 
for and where to find it, and in the lecture-room the 
facts are arranged and the theoretical explanations 
are made for him. ‘Thus in neither of the two practical 
divisions of the art of reasoning is he allowed to follow 
even the untrained impulses of his intellect” (pp. 19, 20). 


Even when the importance of the reasoning employed 
in discovery is recognised, models of it will be found to 
be rare because a man of science, 


“after establishing a conclusion to his own satisfac 
tion, is not concerned with telling other people how he 
reached it, but with convincing them of its truth. For 
this purpose he throws his conclusions and facts into the 
order best surted to form a compact argument.” 


This statement seemis to us to be not only true, but one 
of those truths which merely require to be pointed out in 
order to produce an important effect. This reasoning, 
stated in the author’s clear language, is likely to lead 
observers to reconsider their methods of exposition, and 
determine occasionally to attempt the not uninteresting 
task of unravelling the tangled and devious lines by which 
they have been led to discovery. 

The hard work, especially upon geological problems, 
performed in all the isolation and difficulties of the voyage 
of the Beagle, is regarded as the great educational influ- 
ence of Darwin’s life, and the author attaches importance 
to the fact that he was “ unhampered by laboratory hand- 
books with directions for finding the facts, or by pro- 
fessors to do the reasoning for him, either before or after 
the facts were found” (p. 30 

The writer truly maintains that “the very grain of his 
scientific character was conscientiousness ” (p. 31), a view 
which was eloquently put before the members of the 
Junior Scientific Club at Oxford by Prof. Michael Foster 
in one of the earliest lectures—I think the earliest— 
delivered before that Society. 

One of the greatest of the many debts due to the 
author is the clear statement of the meanings of the terms 
induction, deduction, and the inductive method (pp. 35- 
39). . Darwin, as we know, was not convinced by writers 
of a “deductive” cast; on the other hand, Darwin's 
friend and teacher Sedgwick accused him of forsaking the 
“inductive method.” Deduction has come to be a term of 
reproach, induction a term of commendation, when applied 
to a scientific worker. Now the work before us puts all 


this in its true light, to the great help and comfort of 
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those who have not the time to make a special study of 
formal logic. Deduction, or “ reasoning from the general 
to the particular, from a law, principle, or general fact to 
a particular fact,” is as much a part of the scientific or 
so-called inductive method as induction itself, or “ reason- 
ing from particular to general, from facts to laws or prin- 
ciples.” The scientific method 


“includes all the logical processes, induction, deduction, 
analogy, verification—every way in which the intellect 
passes from fact to fact. This is widely different from 
what Bacon originally meant by inductive method ; but 
practically no scientific man has ever followed Bacon’s 
method. The inductive method, as illustrated by Dar- 
win’s own work, and as understood by all who think 
clearly on the subject, consists in the formation of an 
hypothesis from the facts by induction at the earliest 
possible moment in an investigation, deductive applica- 
tion of the. hypothesis to known facts, and in the search 
for others that ought to exist if it is true, until it proves 
itself imperfect. By the help of the new facts the hypo- 
thesis is improved (by induction) and again applied, until 
by successive approximations it reaches the truth. So 


| 


that in the so-called inductive or scientific method deduc- | 


tion is far more extensively used than induction.” 


In fact, as the author states, John Stuart Mill has 
“described the combination ‘hypothesis, deduction, and 
verification ’ as the deductive method.” Inasmuch as in- 
duction and deduction are both absolutely essential to 
the process above described, neither of them ought to 
be selected for the purpose of giving it a name ; the pro- 
cess should always be called “the scientific method.” 


When “induction” is used as a term of commendation, | 


it is employed to mean the whole process, in which 
deduction, although not more necessary than induction, 
is “far more extensively used.” When “deduction” is 
used as a term of reproach, it means “reasoning from 
postulates the truth of which is accepted deyond dispute” ; 
it “starts from principles whose truth is not questioned,’ 
whereas 


“‘in the scientific method the object is not merely to 
deduce consequences from laws or principles, but to 
establish the truth or falsity of those laws or principles 
themselves. Hence there is an incessant interplay of 
induction and deduction.’ 


> it is well shown that 
him—the 


In considering “ starting-points,’ 
Darwin’s material lay all round 
already known, and sometimes the 
but the whole significance as yet unappreciated. This 
is shown to be the case with the local variation of the 
Galapagos fauna, the action of earth-worms, the reversion 
caused by the crossing of pigeons, and the facts upon 
which the investigation of insectivorous plants was 
begun. This is not only true, but most encouraging ; 
such material is still thickly spread around every scientific 
worker, ready to lead to important researches, and yield 
the most valuable conclusions when its significance is 
understood. And the effect of practice and learning 
from example is well seen in the increasing power which 
this kind of understanding gains. The beginner who 
has not yet commenced his first research has much 
difficulty in finding a subject, and here it is that an 
inspiring teacher or friend may turn the whole current 
of his life by a few suggestive words. When he has 
had experience, the difficulty is to find time to undertake 
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the innumerable researches which now seem to crowd 
around him. 

In the chapter on “exhaustiveness” is shown the 
immense gain which we owe to the patience and thorough- 
ness with which Darwin conducted his researches, even 
though 


“he could have secured for himself the priceless gem 
of ‘priority of discovery’ without the tedious years of 
work.” 

“One of the most notable legacies that he left to the 
ambitious student is his example of great energy and 
great patience ; his incarnation of the truth that time, as 
well as reason, is the handmaid of science.” 


In giving a brief account of Weismann’s theory of 
heredity (pp. 119-120), the erroneous impression might 
be gathered that the theory in question was framed in 
order to support natural selection and the contention 
that acquired characters are not transmitted. This is 
the wrong order ; Weismann’s study of the early history 
of the germ-cells, especially in Hydrozoa, suggested the 
theory, and this again opened up the question of the 
transmission of acquired characters and the scope of 
natural selection. 

The “importance of theory” is well illustrated by the 
remarks upon Darwin’s and Sedgwick’s failure to see 
the traces of glacial action during their careful examin- 
ation of the rocks at Cwm Idwal. “The secret of their 
failure is that they were not looking for it. It is usually 
the things that men look for that they see ; and to look 
for things as yet unseen requires a theory as a head light” 
‘p. 129). . 

Wallace’s brilliant suggestion of the warning signi- 


ficance of the bright colours of caterpillars is described ; 





but the great development which this and kindred sub- 
jects have undergone in recent years is undervalued by 
the writer who only sees “the enormous amount of wild 
deduction and half-digested observation.” In a subject 
of wide general interest attracting an immense number 
of observers of all degrees of competence and experience, 
these strictures are likely enough to have force as regards 
a large number of the suggestions made ; but, in spite 
of all errors of interpretation and observation, the whole 
subject has advanced immensely and greatly gained in 
extent and solidity since Bates’ fruitful suggestion was 
brought before the Linnean Society in 1861, and 
Wallace’s, before the Entomological Society in 1867. 
Some of the most important conclusions reached since 
then have not only been confirmed by an immense body 
of evidence brought together by their supporters, but 
have also been verified by the researches of those whose 
attitude was severely critical. The author's conclusion 
that “what is most needed is more light on the physic 
logical causes at work within the animal, and producing 
and determining the distribution of colours,” is, it 8 
maintained, erroneous. Such researches, some of w hich 
have been and are being undertaken, are of the deepest 
interest and importance, but they are likely to shed but 
little light upon the significance of colour and pattern ® 
the struggle for existence. 

The very common mistake made by Darwin's critics 
in supposing that the inability to supply a cause ol 
variation undermines the logical foundation of the theory 
of natural selection is well exposed (p. 166). In dealing 
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with “unverified deductions,” the interesting case of the 
electrical organ of certain fish is considered in some 
detail, and the treatment should have been enriched by 
some account of Prof. Gotch’s researches on the subject 
continued through so many years. 

We regret to see the reference to Garner (on p. 191) in 
a work of such high merit ; although the author wisely 
hesitates to accept any conclusions as yet made public 

We cannot do better than conclude this notice of Mr. 
Cramer’s admirable and well-written little book, in his 
own well-chosen words :— 


“\Whatever may be the future of the particular con- 
clusions which Charles Darwin reached, the general 
method which he employed and the general drift of his 
conclusions will have a permanent value. All his efforts 
tended towards the unification of knowledge. All his 
inductions became corollaries of one great theory ; all 
his deductions had to do with efforts to test and prove the 
truth of that theory. The subordination of all the devices 
of the intellect to one great comprehensive purpose has 
given a unity of aim to all the great works of his life, 
and has made his general method conspicuously lucid, 
and has knit the products of his intellect into one great 
logical whole.” B. & FF. 


A THEORY 
Theory of Physics. 
xvill + 513. 


OF PHYSICS. 

By Joseph S. Ames, Ph.D. Pp. 
New York: Harper, 1897. 

M R. AMES has written a very interesting book, and 
i one which to many students will be of great 
At the same time it is extremely condensed. 
To cover the whole range of physics, beginning with 
mechanics and properties of matter, including also 
sound, heat, light, electricity and magnetism in about 
500 pages, is no easy task. Nor is it made less easy by 
the fact that Mr. Ames is not content with dealing only 
with the elementary parts of each subject, but carries 
his readers far into the region of modern theories. 
Thus Book ii., on heat, contains a chapter on the kinetic 
theory of matter; while the introduction to Book iv., 
electricity and magnetism, deals with the properties of 
the ether, and in the section on light we have chapters 
on double refraction and polarisation. The book is 
intended to be studied in an academic year of nine 
months by “ students who have had no previous training 
in physics, or at the most only an elementary course.” 
A large majority of these, we fear, will find beyond 
them the task of assimilating in so short a time all the 


value. 


nourishment it contains ; the minority who succeed in 
the attempt will have a very good knowledge of physics, 
and all who read the book intelligently will benefit by 
its study. 

There is a freshness about the style and about the 
manner in which the laws and facts of physics are pre- 
sented, which is very invigorating, and which adds 
greatly to the interest of the book. 

The book opens with a chapter on kinematics ; this, 
on the whole, is clear and precise, but the proof given 
in § 18 of the formula connecting the space passed 
over by a body moving with uniform acceleration with 
its central velocity and the time of motion is incomplete. 
The chapter on dynamics, dealing with motion and 
rce, might usefully be amplified. The author starts 


NO. 1461, VOL. 56] 


fc 


NATURE 


611 





from the law of the conservation of linear momentum for 
a series of bodies “entirely free from all external in- 
flences” as an experimental fact, which, so far as it has 
been tested, seems absolutely true and without exception. 

Inertia is defined as a property of matter which 
becomes evident to our muscular senses when we try to 
change the motion of matter, and two bodies are said to 
have the same mass when they have the same inertia ; 
the masses of two bodies are supposed to be compared 
by observing the velocities which a given spiral spring 
can confer on them when compressed to a definite extent 
and allowed to act on each in turn. 

Knowing the masses, the momenta of a series of bodies 
having motions of translation only can be calculated, 
and the law of the conservation of momentum tested. 

The rate of change of the linear momentum of a body 
with respect to the time is then defined as the “ force 
acting on it,” and Newton’s laws of motion are explained. 
Such an explanation of dynamics has many claims to our 
attention, and is certainly more logical than that adopted 
in many modern books; at the same time, it is more 
difficult for the ordinary student to grasp; he knows 
force as muscular exertion. The schoolboy who illustrated 
his reply to his teacher’s question, What is force? by 
doubling his fist and striking his classmate is typical, and 
the difficulties of introducing him in his first study of 
dynamics, to “force” as a name for rate of change of 
momentum are considerable. The book is, the author 
implies, intended for students working in a class, seeing 
demonstrations and doing experiments for themselves ; 
thus opportunities for explanation and amplification wili 
naturally arise ; still we wish the author had found space 
to develop this part of his book more fully. 

Matter in rotation is dealt with in § 41, and the ele- 
ments of rigid dynamics are based on the law of the 
conservation of angular momentum. This law is 
stated as independent of the law of the conservation 
of linear momentum ; it is usually deduced from the 
latter. The treatment of the section on liquids intro- 
duces fewer novelties than that dealing with solids ; the 
important idea of pressure at a point, however, deserves, 
we think, a fuller explanation than is accorded to it ; the 
sections on capillarity are clear, and the principal pheno- 
mena of osmosis are described. The parts of the book 
on sound and heat do not call for any very detailed 
notice ; the main criticism, to which the book is open 
throughout, applies here also: advanced portions of the 
subject are somewhat frequently referred to in so brief a 
manner that the student cannot, without further assist- 
ance, obtain really clear ideas on the subjects dealt 
with. 

Book iv., electricity and magnetism, commences with a 
reference to the ether, with which, we are told, electric 
and magnetic effects are intimately connected. But the 
earlier sections of the book describe the production of 
electric charges and the ordinary phenomena of electro- 
statics in the usual manner. It is stated, § 215, that the 
property of attraction possessed by an electrified body 
“will be shown in Article 221 to be due to changes in 
the strain of the medium round the charged body” ; but 
the demonstration given in § 221 can hardly be called 
a proof. 

The difficult questions involved in the theory of primary 
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cells are treated of in § 242, but not, we think, quite | Phystkalische Chemie fiir Anfanger. By Dr. C M 


successfully. It is stated, among other things, “that 
there is a s/igh¢ difference [of potential] at the junction of 
the copper and the zinc,” and it is implied that the charge 
in potential in passing from the liquid to the zinc is 
considerable. ‘‘ These facts, it is said, may be proved by 
direct ex periment.” While in all probability these state- 
ments would be found true if we could measure the 
actual potential of the zinc, the copper and the acid, 
direct experiments, measuring as they do the potential in 
the air near the zinc and copper, seem to show us that 
these differ in potential considerably. 

Book v. deals with light, and bases the explanations 
entirely on the wave theory. 

There is much to be said for such a treatment ; still 
some of the proofs given necessarily want in rigidity— 
eg. that in § 306, on the law of reflection—and the 
clearness of conception acquired by the student who 
makes a careful study by graphical methods of the 
phenomena afforded by lenses and mirrors is a great 
gain to him. 

The book is clearly printed and admirably got up; 
the diagrams are good ; the plate of spectra in black and 
white, facing p. 264, is a marked improvement on many 
of the chromolithographed plates we have seen. 


OUR BOOK SHELF. 

A Detailed Course of Qualitative Chemical Analysis of 
Inorganic Substances, with Explanatory Notes. By 
Arthur A. Noyes, Ph.D. Pp. 89. Third edition. 
New York: The Macmillan Company. London: 
Macmillan and Co., Ltd., 1897. 

THE present work arose out of the difficulty experienced 

by the author in attempting to give a thorough course 

of qualitative analysis in limited time to large classes of 
students. Of course in a work dealing with so hackneyed 

a subject anything new must be looked for in the 

arrangement of the material. Itis a common practice to 

preface the actual analytical separations by a course of 
test-tube reactions with each metal and acid, with 
the object of combining a course of systematic inorganic 
chemistry with the study of analysis. The author 
prefers to keep the two separate, thinking that the former 
is better taught by a course of inorganic preparations 
than by the test-tube reactions, which mostly involve 
mere questions of solubility. The present course ac- 
cordingly plunges at once into the separations of the 
metals, passing on to the wet tests for acids, and 
concluding. with dry tests and an excellent chapter on 
the preliminary preparation of substances for analysis. 

The book is intended to be used in the laboratory, and to 

be accompanied by lectures on, and demonstrations of, 

the analytical processes. When employed in this way 
it is thoroughly to be commended. Minute directions 
are given for carrying out each operation, followed by 
notes explaining the reason of everything which is done, 
and the apparently anomalous results which may arise 
from the neglect of the precautions specified, or from 
other causes. These notes form a peculiarly excellent 
feature of the book, and reveal the hand of the ex- 
perienced teacher. The section on the tests for acids 
1s, perhaps, the least satisfactory, the tests selected 
being, in the writers opinion, ‘not invariably the best 
available. 

The printing, paper, and binding are uncommonly 
good, and a useful index is provided. 
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van Deventer ; with a preface by Prof. J. H. van 


t Hoff. Pp. 167. (Amsterdam: S. L. van Looy 
Leipzig : W. Engelmann, 1897. ‘ 


PROF. VAN ’T HOFF says, in his preface, that he had 
experienced, in his lectures to medical students, the 
want of a text-book dealing. with the general laws of 
chemistry in an elementary way, a want which was 
supplied by Dr. van Deventer’s book. The book begins 
with definitions of terms, and then goes on to the laws 
of chemical combination, the laws regulating the be- 
haviour of gases, Avogadro’s hypothesis, atomic and 
molecular weights. The fourth chapter deals with the 
specific heats of elements and compounds, and contains 
an excellent véswmé of the more important results of 
thermo-chemisiry, concluding with the laws of mass 
action and some pages on distillation. The last three 
chapters deal briefly with the theory of solutions, spectro- 
scopy and photo-chemical action, and the periodic law, 
Although it might be objected that the discussion of 
the asymmetric carbon atom on p. 40 is somewhat 
beyond first-year students, that too much space is devoted 
to the erroneous principle of maximum work, and too 
little to the hypothesis of electrolytic dissociation, which 
is of such great interest in connection with the qualitative 
analytical work which forms a considerable portion of 
the laboratory practice of elementary students, yet these 
are matters on which different teachers would entertain 
different opinions, and on the whole it must be said that 
the work is thoroughly. well done and suited to the 
purpose for which it is intended. 


Bromide Enlargements, and How to Make them. The 
Popular Photographic Series, No. 13. By J. Pike. 
Pp. 64. (London: Percy Lund, Humphries, and Co, 
1897. 

THERE are many of us who delight in the use of hand 

cameras, but who find those of larger size too cumber- 


| some and unwieldly to carry about. With the former 


pictures may be obtained without those numerous pre- 
liminaries which must be gone through every time a 
picture is required, such as putting up the tripod, setting 
up the camera, &c., but their size necessitates that 
the pictures must be rather small. These latter can, 
however, be enlarged when required, and it is with this 


special subject that the present little book deals. The 


process is quite simple, as will be gathered from the 
sixty-four pages in which the author brings together all 
information that the operator can require. Not only 
is the actual method of making bromide enlargements 
described, but useful hints will be found on constructing 
one’s own apparatus, the different sources of light avail- 
able, screens, skies and sky printing, &c. The book 
forms an interesting addition to the popular photographic 
series, and it should be widely read. 


The Machinery of the Universe : Mechanical Conceptions 
of Physical Phenomena. By Prof. A. E. Dolbear, A.B, 
Ph.D. Pp. vit+122. (London: Society for Promoting 
Christian Knowledge, 1897. 

IN December 1895, Prof. Dolbear delivered before the 

Franklin Institute of Philadelphia a lecture on mechat- 

ical conceptions of electrical phenomena, and the sub- 

stance of it was published in NATURE a year ago (V0 

lv. p. 65). The lecture has been enlarged by the ad- 

dition of a section in which the properties of matter an¢ 

the ether are compared, and it now forms one ot the 

“Romance of Science” series of the Society for Pro 

moting Christian Knowledge. The aim of Prof. Dolbeat 

is to show that the mechanical antecedents of physic#! 
phenomena are sufficient to explain the phenomena 
without assuming the existence of other factors. 
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LETTERS TO THE EDITOR. 

The Editor does not hold himself responsible for opinions ex- 
pressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NATURE. 
Vo notice ts taken of anonymous communications. ] 


On the Meaning of Symbols in Applied Algebra. 

REFERRING as briefly as possible to Prof. McAulay’s letter 
on page 588, I contend (1) that no complex reasoning-is neces- 
sary to show that the commutative and associative laws hold for 
the symbols of units or (better term) standards ; a simple method 
was indicated in vol. xxxviii. p. 281 ; and (2) that meaningless 
things like the square root of a foot do not appear in any correct 
final result. It is true that the square ot an hour is meaningless 
too, but the afparent occurrence of such a thing, in acceleration 
for instance, is otherwise explicable ; for velocity is a real and 
simple physical quantity. 

Magnetic intensity is not really the time rate of the square 
root of a linear density, as Prof. McAulay imagines that physi- 
cists suppose it to be ; he has omitted an essential factor ; and 
when we discover the real nature of uw, we shall find it 
such as to satisfactorily rationalise the gibberish he properly 
‘“‘abhors.” If, for instance, mw turns out to an etherial 
density, the specification of H would be length divided by time. 

University College, Liverpool, OLIVER J. LopGE. 


October 22. 


be 


Strange Instinct of Fear in the Orang. 

THE following circumstance which occurred at the Zoo on 
Sunday last, and was witnessed by Mr. W. E. de Winton and 
myself, is perhaps worth putting on record. 

We were watching and making friends with the baby orang, 
and my wife was standing by, holding on her hand a muff manu- 
factured out of the skin of the Indian flying-squirrel, with the 
unstuffed skin of the head to the front, and the bushy tail 
hanging loosely over it. Suddenly, but quite gently, she 
stretched out the muff towards the orang, but at the sight of 
the advancing fur a light of unmistakable terror sprang into the 
creature’s eyes. Upon repeating the experiment, the ape 
promptly rolled over backwards as the quickest way of removing 
himself from the immediate vicinity of the terrifying object ; 
then gathering himself together, climbed up the branches of his 
tree, and retreated to the back of the cage, keeping all the 
while a wary and frightened eye upon the muff, as if in fear of 
an attack from behind. It is interesting that the whole per- 
formance was carried through without the utterance of a sound 
on the part of the orang ; but that he was acting under the in- 
fluence of fear, there is, I am persuaded, no doubt. His 
behaviour, in fact, reminded me irresistibly of the behaviour of 
a friend's little child of ten months old, who evinced similar 
signs of fright upon being shown a toy fur monkey for the 
first time. R. I. Pocock. 

Natural History Museum, October 25. 


Hereditary Colour in Horses. 

Mk. Francis GAvron’s very characteristic article in the 
current number of NATURE, page 598, upon hereditary colour 
in horses, appealed to me with more than usual interest, as for 
some months I have been planning a somewhat extensive inves- 
lgation into the hereditary transmission of various characteristics 
amongst the higher members of the animal kingdom, including 
that of colour in horses. 

It may be of interest to your readers if I summarise a recent 
quite preliminary investigation upon the same matter, which I 
shall hope at some future time to work out more thoroughly, I 
may add that, contraty to what Mr. Galton experienced with 
the data he used, all the grey foals in my data did zo¢ come from 
grey dams. 

An examination of the offspring, numbering in all 1566, of 
one special class of mares shows that there were 686 offspring 
which resembled the general colour of the dam, and 880 which 


differed ; or a preponderance of 28 per cent. dissimilar. Of 
these I 

313 colts were the same in general cc lour as the dam. 
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Hence we have two broad results : (1) the excessive preponder- 
ance of fillies over colts; and (2) that the colts more frequently 
resemble the colour of the dam than do the fillies. For every 
hundred fillies there would be 102 colts resembling the dam. 

Truly this is nota large difference, but, based as it is upon over 
1500 cases accurately described and exactly tabulated, it seems 
worth calling attention to, as it carries Mr. Galton’s analysis a 
step further, and points to the possibility of a further develop- 
ment in an exceedingly interesting branch of heredity. 

Churchfield, Edgbaston. F. HOWARD COLLINS. 


Dog Running on Two Legs. 


Ir is not necessary that a dog should be compelled by accident 
to resort to this mode of progression (p. 588). Some years ago 
I had a clever little Scotch terrier which would occasionally run 
in this way. It would balance itself on two legs, sometimes on 
one side and sometimes on the other, holding the other pair up, 
and run with perfect ease for a considerable distance. As this is 
the only instance I. ever met with, or heard of, I do not suppose 
that the accomplishment is a common one with dogs. 





Highfield, Gainsborough. F. M. BurRTON. 
THE OBSERVATION OF METEORS, WITH 


ESPECIAL REFERENCE TO THE LEONIDS. 
I URING the next few years a large amount of attention 
will be given to meteoric astronomy in general and 
to the great shower of Leonids in particular. The pre- 
sent may, therefore, be an appropriate time to refer to a 
few points connected with this interesting branch. It 
has often occurred to the writer that it would greatly 
facilitate the comparison of different materials if observers 
adopted one uniform method of recording meteor-flights. 
Some merely give estimated compass bearings, and a 
rough guess at the altitude and inclination of path, others 
give the place and direction according to conspicuous 
stars near, others simply mark the courses on a map 
without reading off the individual positions, while others 
give the R.A. and Decl. of both beginning and ending of 
every object observed. It would be a great advantage 
if every one tabulated results according to the latter 
method. It can easily be done if the tracks, as observed, 
are pencilled upon a celestial globe or star chart, and the 
positions read off ; and this is amuch more exact method 
than describing the flights by stars near which they 
happen to pass. 

Another point is that the accurate observation of 
meteors demands a considerable amount of practice. It 
would, therefore, be a most useful preparation for in- 
tending observers of the Leonids if they carefully 
watched the Perseids of August, Orionids of October, 
and some other prominent displays, and gained a little 
practical experience of the work. They would find it of 
material assistance to them, and would enable the 
Leonids to be observed more expeditiously and correctly 
than must otherwise be the case. Accounts are some- 
times published of meteoric showers by persons who are 
reporting a perfectly novel experience, and it is not too 
much to say that such descriptions are useless as regards 
many essential details. A perfect novice may of course 
stand and count the number of meteors visible, and may 
be capable of describing a star-shower in a general 
way, but he is heavily handicapped when it comes to 
recording the more difficult features with precision. 

What photography may achieve in meteoric work we can- 
not definitely foresee, but it is quite certain that the proper 
observation of meteors, as at present conducted, demands 
the work of a lifetime. A man must watch for meteors 
all night, and suitably record them, and by day he must 
analyse the observations and determine the radiant 
points. The observer need not, perhaps, absolutely 
isolate himself from all other. work ; but the meteoric 
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branch is such an extremely difficult one, embracing, as 
it does, some thousands of streams which exhibit many 
different peculiarities, that in order to grapple with the 
subject successfully he must make it his constant care 
and the object of his earnest efforts and thoughts during 
many years. 

Fortunately the Leonids are to be classed amongst that 
description of meteors comparatively easy to observe and 
record. They leave streaks for a second or two, and 
from these the directions are to be determined with great 
facility and precision. It is also a fortunate circumstance 
that the radiant point is surrounded by the well-known 
stars in the Sickle of Leo. The lines of flight may 
therefore be readily carried back in the correct direc- 
tions by projecting a straight wand upon the streaks, and 
noting their points of convergence relatively to the stars 
named. 

The writer has usually found the radiant very definitely 
and sharply defined, and it can be readily fixed to within 
2° of probable error. But naked-eye observation is 
capable of much more accurate results than this, if, 
during a pretty active return of the shower, the observer 
will independently fix the radiant during, say, successive 
half-hours of the night ; he will in this way get eight, ten, 
or twelve positions, from which he may derive the mean 
place of the radiant to within about }° of error. 

The Leonid radiant is sometimes described as very 
diffuse ; but this is a false effect brought about by two 
circumstances which, if properly allowed for, would leave 
a very definite and satisfactory position. One cause of 
its apparent diffusion is that meteors are attributed to it 
which really belong to the minor showers in Leo and the 
surrounding region, of which quite a large number exist. 
They display similar visible characteristics to the Leonids, 
and can only be dissociated from them by the exercise 
of extreme care in noting their directions of flight. In 
Popular Astronomy, vol. i. p. 298, | gave a list of sixty- 
eight meteoric radiants situated in various parts of the 
heavens, and active during the period November 10-15 ; 
and in Zhe Observatory, vol. xx. p. 306, a table of 
seventy-two circum-Leonid showers was_ published. 
Those which chiefly affect the determination of the 
Leonid radiant are placed near 8 and Cancri, » and € 
Urse Majoris, X Hydrz and 7m, A, r and 8 Leonis. 
The meteors are swift, and usually leave streaks. An- 
other contributing feature to dispersed radiation is found 
in the unavoidable errors of observation. Great care and 
habitual practice can, however, reduce these to small 
limits, and it will be found that the radiants derived from 
accurate materials will be pretty sharply defined. 

The probable error in the case of different observers 
must, however, vary to a considerable degree, for prac- 
tice cannot equally eliminate inaccuracy from amongst 
them all. In catching and retaining correct impressions 
of meteor flights, natural aptitude exercises an important 
influence. It is like a game of skill depending upon the 
eye, judgment and quickness in execution. Really few 
will excel, while many will only attain mediocrity, and 
some must altogether fail to acquire the desirable 
proficiency, even after years of experience. 

The horary rate of appearance of Leonids cannot be 
exactly determined unless the contemporary showers are 
considered, and their meteors separated from the true 
Leonids. Many observers count every meteor proceeding 
from the general direction of Leo as necessarily a Leonid, 
and thus the horary number is exaggerated. If an in- 
experienced observer gives 20 as the number of Leonids 
seen in an hour, the fair inference is that not more than 
14 or 15 of them were true members of that system. 
During very strong returns of the shower this point may, 
however, be disregarded, for the minor streams can then 
exercise very. little relative influence on the results, and are 
virtually obliterated by the superabundance of Leonids. 

One new feature to be. attempted during the ensuing 
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return of the Leonids is to photograph the meteor group 
of November 1866 in space, and an excellent ephemeris 
of its nearly stationary position in Libra and south. 
eastern limits of Virgo, during the first four months 
of 1897, was given in Monthly Notices, Wii. p. 70-2 
Some people will regard the idea as little more feasible 
than opening a correspondence with the inhabitants of 
Mars, and certainly there appears very slender prospect 
of its successful realisation. The experiment ought, 
however, to be tried. Let us support every project which 
has a possible side to it, for it is quite clear that many 
things deemed beyond our reach are capable of attain- 
ment by persevering efforts and proper means. Novel 
attempts of this kind, if seemingly chimerical, should not 
be hastily condemned or necessarily considered as vain 
labour. Mr. Roberts’s photographic search for a trans- 
Neptunian planet was a novelty, and it proved vain 
labour ; but who will say that it ought not to have been 
undertaken? The same may be said of Mr. Barnard’s 
similar search fora satellite to the moon. To look for a 
fifth satellite of Jupiter was decidedly a novelty in these 
modern times, and yet it proved productive. Let, then, 
new researches like these have our encouragement ; for if 
they do not always succeed, they stimulate our interest 
and enthusiasm, and make the science more attractive by 
imparting to it a welcome freshness and, perhaps, a touch 
of romance. 

As to the practical aspect of the question, it is fair to 
conclude that the Leonid group of 1866 is too faint an 
object to be ever impressed on a photographic plate, 
especially when its distance is so great as during the 
past spring, for on March 1 this was equivalent to 
800,000,000 miles, and not far short of the mean distance 
of Saturn! Inthe great meteor storm of November 27, 
1885, when the meteors were more thickly congregated 
than in the Leonid shower of November 13, 1866, Prof. 
Newton computed that “the space in the meteroid 
group corresponding to each single visible meteor was in 
the densest portion of the group, a cube whose edge is 328 
kilometres or 20°4 miles.” This means one small pebble 
in twenty miles of space! The degree of illuminating 
power exhibited by a group of these bodies, separated by 
such distances, must be infinitesimally small. If any one 
were to attempt to photograph Tempel’s comet (1866 1.), 
on its return journey, the chances of success would be 
far greater, for though the comet has still to run eighteen 
months before reaching perihelion, it is nearer to us 
than the meteor group of 1866, and must be infinitely 
brighter, as it doubtless represents the richest part of 
the stream. We must remember that Tempel’s comet 
passed its perihelion on January 11, 1866, while the 
meteor-group reached it ten months afterwards ; and it 
is quite fair to suppose that the meteoric train of the 
comet, at a distance of some hundreds of millions ol 
miles from the nucleus, must be relatively tenuous as 
compared with that part in the immediate wake of the 
comet. The meteors may not, however, show a regular 
decrease in numbers according to distance from their 
derivative comet, but may probably consist of a series 
groups. There is every reason to believe that disruptions 
of a violent character affect the physical character 0 
comets, and this was well exemplified in Brooks’s comet 
(1889 V.), visible, in 1896, at its second observed retur, 
which was seen separated into five portions on August 
1, 1889. There is, however, every probability that the 
meteor cluster of 1866 is some hundreds of times fainter 
than Tempel’s comet; yet even the latter was not visible 
to the naked eye in December 1865, or January 180, 
and indeed the object was only followed for a month 
telescopes. It might be a good plan to endeavour 
photograph the comet first, and then fish for its associateé 
meteor-stream; for the easier objects are sometimes 
capable of leading us up to the discovery of the mort 
difficult ones. W. F. DENNING. 
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THE KLONDIKE PLACERS. 


THEN the attention of the world was called to the 
\ new Canadian gold-fields during the past summer, 
few people had ever heard of the Yukon placers. Never- 
theless, prospecting has been carried on for over fifteen 
years throughout the whole length of the river, both in 
the North-western Territory of Canada, and across the 
border in Alaska. The number of gold diggers at 
work tended to increase from year to year, but the 
severity of the climate, and the difficulty of getting 
supplies into the country checked its progress, especially 
before 1892, when the first steamers were placed on the 
river by a trading company. In 1896 the total produc- 
tion of gold amounted to little more than 100,000/. with 
about 2000 miners at work, and although some of this was 
produced on the Canadian side of the boundary, little 
attention was paid to it by the Geological Survey of the 
Dominion, and it was reported as if it were a part of the 
Alaska output. : 

On September 6, 1896, however, Mr. W. Ogilvie, the 
surveyor of the Yukon district, reported to the Canadian 
Government that rich discoveries of gold had been made 
on Bonanza Creek, a tributary of the Klondike, which 
flows inte the Yukon some fifty miles south-east of Fort 
Cudahy, where he was stationed, and about the same 
distance from the U.S. boundary. Mr. Ogilvie continued 
to make reports during the winter, and from his book on 
the subject, lately published by the Dominion Govern- 
ment, most of the following information is obtained. 
The discovery was made by G. W. Cormack, who had 
been in the country since 1887, and a rush from Cudahy 
at once took place, 200 claims extending 20 miles 
along the creek being staked out within a fortnight of 
the time when the strike became known. Later on, when 
the neighbouring creeks El Dorado, Hunker, Dry Fork 
and West Fork were found to promise well, the other 
diggings on the Yukon were almost entirely deserted. 
Miners travelled with sleds over the snow from Circle 
City and other places still further off in United States 
territory, and by January 1897, 2000 men were encamped 
on and around the Klondike, with scanty supplies and 
little protection against the cold, although a temperature 
of 50° below zero Fahrenheit was not unusual. Many 
men bought a share in the claims even as early as this 
for thousands of dollars, and the few labourers who pre 
ferred to work for hire received one and a half dollars 
per hour, working as long as they liked. 

Little gold was actually recovered in the winter, the 
“pay dirt” being dug out and piled up to wait until the 
spring, when the frost had gone and water was plentiful. 
Some extraordinary yields were announced, however, as 
the result of prospecting washings, 250 dollars in a pan 
containing about a quarter of a cubic foot of gravel) being 
reported, but not generally believed. There is little 
doubt, however, that from one to ten dollars per pan was 
usually recovered in El Dorado and Bonanza creeks, 
although the diggers, as is their wont, were very reticent. 
_In spite of this reticence and the lack of communica- 
tion with the outside world, news of important discoveries 
leaked out, and in the early spring the rush into the 
Yukon basin from British Columbia and California was 
unprecedented. By May over 2000 people had entered 
the country by one route or another, and were pushing 
on to the Klondike, where the town lots of Dawson City 
had been staked out, and building was in progress. At 
the beginning of July the population of Dawson City had 
risen to 5000, and more people kept coming in; but the 
supplies brought by them were far from being adequate, 
so that the scarcity of provisions continued almost 
unabated, and as the summer wore on became more and 
more pronounced, until it was evident that the 7000 
people who will be shut up there in the ensuing winter 
must suffer serious privations, if not absolute starvation, 
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before the Yukon River becomes navigable again next 


| spring. 


Meanwhile, about July 15, the first miners from Klon- 
dike reached San Francisco, bringing with them about 
400,000/. in gold, and the excitement, which had been 
growing on the Pacific sea-board, became intense, and 
spread over the whole of the United States and Canada, 
and even reached England. Thousands of people 
started for the Yukon without sufficient supplies, and 
regardless of the fact that it was already too late in the 
season. Fortunately the means of transport failed. The 
steamers on the Yukon were delayed, owing to the low- 
ness of the water in the river ; and the difficulty of trans- 
porting large quantities of stores over the passes leading 
from the sea-board to the interior prevented the southern 
route from being used by the majority of the immigrants, 
so that. not one in ten of those who started late in the 
summer succeeded in reaching the Klondike, and 
starvation, if it comes, will not be largely due to the 
newspaper boom of July and August. 

Turning from the history of the district to the descrip- 
tion of the gold-fields themselves, it may be remarked at 
once that the placers, which have caused so much excite- 
ment, do not present any very unusual features. The 
gravels are in general about 20 feet thick, and, as usual, the 
parts immediately overlying the bed-rock are the richest. 
The pay dirt is, however, said to be frequently 5 or 6 feet 
thick, and about 30 feet wide, the whole width of the 
creek-beds varying from 100 feet to 600 feet or more. 
The gold is very coarse, and is therefore easy to save 
with crude washing appliances. It is of lower standard 
than most placer gold, containing only about 800 per 
1000 of gold, whilst the average fineness of Californian 
gold is about 880, and of Australian about 950. No very 
large nuggets have been found yet, the largest recorded 
being worth about 2/. 1os., and in this particular the placers 
resemble those of the Pacific coast generally, where 
large nuggets are very scarce. 

Mr. Ogilvie considers that the auriferous gravels have 
been derived from the crystalline rocks lying to the south 
of the Klondike, between it and the Stewart River, which 
also contains gold, but no evidence has been brought 
forward as to their age. An interesting point in con- 
nection with the question of age is that the ground re- 
mains perennially frozen, only the surface being thawed 
in summer to the depth of two or three feet. It would 
appear therefore that, like the placers of Siberia, these 
deposits have remained undisturbed and unaltered ever 
since the Glacial period, and perhaps some such evidence 
of this will in course of time be discovered, as was 
afforded by the remains of mammoths and other animals 
in the Siberian frozen mud. 

It is worthy of note that the comparative lowness of 
standard of the gold is, under the existing conditions, in 
favour of the view that the placer gold is derived from 
the erosion of auriferous quartz lodes formerly existing 
at a higher level, and has not been formed 7 situ by 
being deposited from solution. For, according to those 
who ssupport the former view, placer gold becomes of 
higher standard than reef gold after it has found its way 
into the drifts, the base metals being gradually removed 
by the solvent action of running water, in which gold is 
not readily soluble. Since, however, the Klondike gold 
has been frozen up during a large part of the time since 
it was deposited in the gravel, it is obvious that it cannot 
have altered in composition so much as the gold in 
river sands further south, and might be expected to 
resemble the gold in the parent lodes, which is not 
usually more than 800 fine. The low standard of the 
gold is not so readily accounted for by the accretion 
theory of formation of placer gold. Some auriferous 
veins have already been discovered both in the creek 
valleys and on the mountains round them, although no 
direct evidence has yet been adduced to connect these 
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lodes with the sources of the placer gold. Moreover, 
many nuggets have been found adhering to quartz, so 
that the weight of evidence appears to be in favour of 
the view that the gold in these placers, at any rate, has 
been laid down there by mechanical rather than chemical 
processes. 

The method of working the placers resembles that 
followed in the frozen placers in the Trans-Baikal in 
Eastern Siberia. Prospecting is done chiefly in the short 
summer when the snows are gone and water is plentiful, 
but the excavation of the gravel is best carried on 
in winter when nothing else can be done. The shafts 
are: sunk to the pay dirt, and tunnels are then run 
through the gravel, following the rich material wherever 
it may be. To soften the ground a pile of wood is placed 
against the end of the drift and set on fire, the gravel, to 
the depth of about a foot, being brought down by pick 
and shovel after the fire has gone out. As M. Levat 
points out in speaking of the Siberian placers (Ezg. and 
Mng. Jour., June 12, 1897), the miethod is not an ideal 
one, but the circumstances are difficult. The frozen soil 
cannot be easily worked with the pick, as it does not 
break but simply mats together under a blow. For the 
same reason powder and dynamite have little effect ; 
moreover, the drilling of the alluvium through which 
quartz boulders are scattered is a slow and costly work. 
The gravel is piled up to await the arrival of spring, when 
it is washed in the cradle or in short sluices, which are 
expensive owing to the high cost of timber. 

The future of the country can hardly be foreseen as 
yet. Itis certain that next year hundreds of miles of 
unworked creek beds will be vigorously prospected by 
the thousands who will enter and find that all the 
ground on the tributaries of the Klondike is already 
occupied. If,as seems likely, other fairly rich, placers are 
found, many of the men will remain in the country, and 
with the development of the auriferous quartz lodes and 
the beds of lignite, some of which have already been dis- 
covered, the Yukon district of Canada will probably 
become one of the steady producers of gold like California 
or Colorado. The output this year will probably not 
greatly exceed 800,000/., partly owing to the scarcity 
of water in the creeks this summer, which has interfered 
with the washing in the creeks. Nevertheless, the 
Canadian production of gold for 1897 will with this 
addition be raised to over 1,000,000/., or considerably 
above that of 1863, which amounted to 860,000/., and is 
still the highest on record. There is little doubt that 
this will be largely augmented in the next few years, and 
that the Yukon district will be the richest Canadian 
gold-field yet discovered. T. K. ROSE. 





NOTES. 

THE International Congress of Zoology is to meet in Cam- 
bridge on August 23, 1898, and a general committee has been 
formed to make arrangements for its reception. The President- 
elect (Sir William Flower) has summoned a meeting of the 
committee, to be held at the rooms of the Zoological Society, 
3 Hanover Square, W., at 2.30 p.m. on Thursday, November 4 ; 
and special notices have been addressed to those who have 
expressed their willingness to act as members of the committee. 
Zoologists who have not been asked to join the committee are 
requested to communicate with the Local Secretaries (Inter- 
national Congress of Zoology), The Museums, Cambridge. 


H.M. THE KING OF BELGIUM has conferred upon Prof. D. E. 
Hughes, F.R.S., the decoration of Officier de Ordre Leopold. 
This mark of appreciation is due to Prof. Hughes’ work in 
connection with his printing telegraph instrument, which the 
Belgian Government have largely used during the last twenty- 
seven years, The Belgian Minister of Railways, Posts and 
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Telegraphs has telegraphed to Prof. Hughes the congratulations 
of the telegraphic service upon the distinction conferred upon 
him. 


AT a meeting of the Royal College of Physicians of London 
last week, the Moxon medal was awarded to the President, Sir 
Samuel Wilks, Bart.; and the Weber-Parkes prize of 150 
guineas and a silver medal to Dr. Arthur Ransome for the best 
essay on consumption and its treatment. A similar medal, called 
the second medal, was awarded to Dr. Peter Paterson, of 
Glasgow. The Baly medal was awarded to Prof. Schifer, of 
University College. This medal is given every third year to 
the person who has distinguished himself the most in physiology 
during that interval. 


Tue Reale Accademia dei Lincei has recently elected the 
following associates and correspondents : — National associate, in 
the section of zoology and morphology, Prof. GB. Grassi; 
correspondent, in the same section, Prof. G. Fano ; foreign 
associates in mathematics, Profs. 1. Weber and T. Reye; in 
mechanics, Prof. G. H. Darwin ; in mathematical and physical 
geography, Prof. F. R. Helmert ; in geology and paleontology, 
Prof. A. Gaudry; in physiology, Profs. H. Kronecker and 0. 
Schmiedeberg. 


WE print in another part of this number an abridgment of a 
report drawn up bya deputation appointed by the Manchester 
Technical Instruction Com mittee to visit technical schools, insti- 
tutions, and museums in Germany and Austria last July and 
August. This is the second time Manchester has delegated 
some of its educational advisers to see what foreign countries 
have done and are doing to establish an efficient 
scientific and technical education. 
deputation that since 1891 there has been a considerable develop- 
ment throughout Germany of educational means and resources. 
The technical education movement in England during the past 
five or six years has not gone unnoticed in Germany, and the effect 
has been the extension and improvement of facilities for im- 


system of 
The recent visit showed the 


parting instruction of a scientific and technical character, the 
evident determination of Germany being to maintain the lead in 
It is satisfactory to know that the 
educational authorities of some of our cities are also alive to the 


higher scientific education. 


importance of scientific instruction as an aid to the development 
of our commerce and industries. When a deputation from 
an industrial city like Manchester speaks of continental schools 
and methods in the glowing terms of the report abridged this 
week, and urges the extension of higher scientific instruction as 
the force which will enable’ us to keep our place among the 
nations, it is time to give thanks that the eyes of leaders of 
industry have been opened, so that the intimate connection 
between science and commerce can be clearly seen. The dis- 
cussion which took place at the Manchester City Council upon 
the report of the deputation, fully bears out the views expressed 
by Dr. Armstrong in his recent articles in NATURE on the need 
of organising scientific opinion (vol. lv. pp. 409, 433). More- 
over, it shows that a large number of manufacturers are well able 
to understand that the reascn for the prominence of some of the 
continental Powers lies in the educational system. It is evident 
that the report has given Manchester people a clear view of the 
direction in which advance should be made, and doubtless they 
will profit by it. Other municipal authorities would do well to 
send their wise men into the Fatherland for the lessons to be 
learned if they wish to make industrial progress. 

Pror. G. H. DARWIN has gone to the United States to give 
a course of ten lectures on ‘* Tides” at the Lowell Institute. 


A SEA-FISHERIES exhibition, arranged to illustrate the fishing 
industries and the application of science to agriculture, will be 


opened in the Museum of Zvology, University College, Livér- 
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pool, to-morrow, by Mr. John Fell, chairman of the Lancashire 
Sea-Fisheries Committee. 


Pror. F. Omort, of the Seismological Institute, TOkid, is 
now in India, for the purpose of investigating the recent Cal- 
cutta earthquake, and reporting on the same to the Japanese 
Government. 


THE Departmental Committee recently appointed to consider 
and report upon the desirability of establishing a National 
Physical Laboratory, and the functions which such an institution 
would perform, has just commenced its sittings. 


WITH the last issue of our contemporary Zhe Electrician, Mr. 
Bond’s nine and a half years’ connection with that journal 
ceased. Mr. W. G. Bond joined the editorial staff in April 
1888, and was appointed editor in April 1895, upon the retire- 
ment of Mr. Alex. P. Trotter. 


THE United States Board of Geographical Nomenclature have 
lately come to the following decisions about the orthography of 
some names brought into prominence through the Klondike gold 
discoveries :—Klondike will be spelt this way and not Clondyke 
or Klondyke, Lake Lebarge is adopted instead of Lake Labarge, 
Lake Lindeman instead of Lake Lindemann or Linderman, 
the Lewes river and not the Lewis river, and Taiya instead of 
Dyea, to denote the inlet, river, and village at the head of the 
Lynn Canal. 


WE regret to receive confirmation of the report, already re- 
ferred to, that Dr. J. Hann, Director of the Austrian Meteor- 
ological Service, has resigned that arduous position, from 
considerations of health, and has been appointed by the 
Minister of Instruction, &c., to the Professorship of Meteor- 
ology at the University of Graz. We have very frequently had 
occasion to notice Dr, Hann’s valuable labours in our columns, 
and we may hope that now he is relieved from the onerous 
routine duties of sucha large organisation he may be able to 
continue his studies for the benefit of meteorological science. 
His place in Vienna will be worthily filled by Dr, J. M. 
Pernter, late Professor of Meteorology at Innsbriick University, 
and the author of several meteorological publications. 


THE Paris correspondent of the 77mes states that the value of 
the collections bequeathed by the late Duc d’Aumale to the 
Institute of France is officially reported to be 15,000,000 
francs. Of this sum, 1,500,000 francs represents the additions 
made by the Duke subsequent to his deed of gift. The library 
alone, with its 28,000 volumes and 1400 manuscripts, is worth 
5,000,000 francs. The receipts from lands, fisheries, timber, 
&c., are estimated at 400,000 francs per annum, which will leave 
a surplus of 40,000 francs over the outgoings. Annuities, more- 
over, to the Crédit-Foncier, now amounting to 86,000 francs, 
will expire in 1934. The Institute will enter next spring into 
possession of this princely bequest. 


THE Duchess of Portland, president of the Society for the 
Protection cf Birds, has written a special letter of appeal for 
increased funds to enable the Society to establish a small per- 
manent office in London. More annual subscribers are wanted, 
and as an inducement it is proposed to designate as Fellows all 
who subscribe not less than one guinea per annum. 


A GREAT physiologist, Dr. Rudolf Heidenhain, professor of 
physiology in the University of Breslau, has just passed away. 
From a notice of his life and work in the Arétish Medical 
Journal, we derive the following particulars of his career :— 
Heidenhain was born in Marienwerder on January 29, 1834, 
and was thus just over sixty-three years of age at his death. 
He studied medicine at Berlin, Kinigsberg, and Halle. In | 
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Berlin he attended the lectures of Du Bois-Reymond, and. in 
Halle those of F. W. Volkmann. He graduated at Berlin in 
1854, and in 1859 he was called to the chair of Physiology and 
Histology in Breslau, a post which he held throughout his life. 
The early fruits of his labours and that of his pupils in Breslau 
appeared in his ‘‘ Studien des physiologischen Institutes zu 
Breslau,” in four volumes, from 1861 to 1868. Before that time, 
however, he had published his ‘‘ Physiologische Studien” 
(1856). The first volume of ‘* Pfliiger’s Archiv fiir d. gesammte 
Physiologie ” appeared in 1868. In this ‘‘ Archiv,” from -the 
second volume onwards, we have numerous papers from his 
laboratory, by himself, by his pupils, and by his assistants, in- 
cluding such diverse topics as the influence of the nervous 
system on temperature, metabolism in muscle, arhythmical 
activity of the heart, action of drugs on the nerves of the sub- 
maxillary gland, for example, atropine, calabar bean, nicotin, 
digitalin ; his histological observations on the structure of the 
pancreas, wherein he showed the changes in gland cells that 
accompany secretion; the action of stimulation of sensory 
nerves on blood pressure, both by himself and in conjunction 
with his pupil Griitzner, now professor of physiology in Tiibin- 
gen ; spinal reflexes; the innervation of blood vessels, a 
continuation of Ostroumoff’s work on the same subject. In 1883 
appeared his essay, ‘* Physiologie der Absonderungsvorginge,” 
in vol. v. of Hermann’s ‘‘ Handbuch d. Physiologie.” This is 
still a standard essay on this subject, and it contains an account 
of his researches on the salivary, pancreatic, gastric, and other 
glands. The whole series extends to over four hundred pages. 
His results are incorporated in every text-book on physiology. 
These essays record a masterly array of work dealing both with 
the physiological and the histclogical aspects of the question, 
and there stands out the pre-eminent fact that in all glands 
secretion is accompanied by characteristic structural changes. 
In later years came his now well-known researches on lymph 
formation, in which he attributed such great importance to the 
activity of the capillary wall as secretory organs. From his 
laboratory have appeared that long and important series of 
studies on haemodynamics, by his assistant, K. Hiirthle, while 
from the chemical department under Prof. Rohmann has come 
a whole series of important memoirs, many of them dealing 
with ferment action, which at present is attracting so much 
attention. Throughout the whole of Heidenhain’s researches 
we have exemplified the value of conjvint histological, chemical, 
and more purely physiological work, the one serving to elucidate 
the other. Heidenhain was an admirable example of an ‘‘all- 
round ” physiologist who did not work in a limited groove, but 
had a wide and comprehensive grasp of his subject, and, directly 
by his own work and indirectly by that of his pupils, added in- 
numerable stones to the stately building of physiological science. 

Many of the scientific societies commence the new session 
next week. On November 2, a short address will be given at the 
Institution of Civil Engineers by Sir J. Wolfe Barry, K.C.B., 
F.R.S., and the medals and prizes awarded by the Council will 
be presented.—A meeting of the Institution of Mechanical 
Engineers will be held on November 3 and 4. The chair will 
be taken by the President, Mr. E. Windsor Richards, at 7.30 
p.m. on each evening. The following papers will be read and 
discussed, as far as time permits: Experiments upon propeller 
ventilating fans, and upon the electric motor driving them, by 
Mr. W. G. Walker ; diagram accounts for engineering work, 
by ‘Mr. John Jameson ; mechanical features of electric traction, 
by Mr. Philip Dawson.—The Chemical Society meets on 
November 4, when papers by Profs. Moissan and Dewar will be 
read (see p. 596).—The Society of Chemical Industry will meet 
on November 1, and papers will be read on (1) the adulteration 
of Portland cement, by Messrs. W. H. Stanger and Bertram 
Blount ; (2) an improved adjustable drip proof Bunsen, by Dr. 
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W. P. Evans. 
new session will take place on November 4. 
read by the Right Hon. Sir John Lubbock, Bart, F.R.S., on 
the ~.. 
Worsdell, on transfusion-tissue, its origin and function in the 
plants; Mr. F. G. Jackson will 


The first meeting of the Linnean Society for the 
Papers will be 
flowers for 


attraction of insects; and by Mr 


leaves of gymnospermous 
show some zoological and botanical exhibits collected by the 
Jackson- Harmsworth Mr. 
Lodge will exhibit lantern-slides of marsh-birds and their nests, 
from photographs recently taken in Spain and Holland.—The 
Geologists’ Association will hold a conversazione at University 


Polar Expedition; and Reginald 


College on Friday, November 5, when a number of interesting 
objects will be exhibited by some of the members.—The open- 
ing meeting of the new session of the Rontgen Society will 
be held at St. Martin’s Town Hall on November 5. Prof. 
Sylvanus Thompson will deliver the presidential address. 


THE new session of the Royal Geographical Society will open 
on November 8 with a brief introductory address by the Pre- 
sident, and a paper on the Jackson-Harmsworth Arctic Ex- 
pedition, by Mr. Frederick J. Jackson. On November 22 Dr. 
Sven Hedin will give an account of four years’ exploration in 
Central Asia. 
session are the following : Exploration in Spitsbergen, 1897, 
by Sir W. Martin Conway; exploration in the Chilian Andes, 


Other papers which may be expected during the 


by Mr. E. A. FitzGerald ; explorations in Greenland, by Lieut. 


Peary ; researches in the Scottish Lakes, by Dr. John Murray, 


F.R.S.; the Eastern Malay Provinces of Siam, by Mr. H. 
Warrington Smyth; a trip in Northern Somaliland, by Mr. 
F. B. Parkinson and Lieut. Brander-Dunbar. During the ses- 


sion it is probable that a special meeting will be held in con- 
nection with the gooth anniversary of the discovery of the Cape 
route to India by Vasco da Gama. Under the joint auspices of 
the Society and the London University Extension Committee, 
Mr. H. J. Mackinder is giving a course of twenty-five lectures 
on the geography of Britain and the British Seas, at Gresham 
College, Basinghall Street, E.C It is probable that arrange- 
ments will be made for two Christmas lectures to young people, 


by Dr. H. R. Mill. 


On the 17th, 18th and roth inst., the Liege Association of 
Engineers, a society composed exclusively of graduates of the 
Six 
hundred members took part in the celebration, as well as 


Liége School of Mines, celebrated its fiftieth anniversary. 


delegates bearing addresses of congratulation from the Iron and 
Steel Institute, the French Society of Engineers, the German 
Ironmasters’ 
technical societies. 


continental 
The guests were received by Mr. R. Paquot, 


Association, and numerous other 
the President, who was one of the founders of the Association. 
After a brief presidential address, Prof. A. Habets, the inde- 
fatigable secretary, read a paper summarising the history of the 
first fifty years of the Association. The meeting was then 
divided into two sections, one dealing with mining and the 
other with metallurgy. In the former the following papers were 
read : (1) The development of the mining industry of Belgium 
since 1831, by Mr. E. Harzé; (2) a contribution to the geology 
of the Charleroi district, by Mr. J. Smeysters ; (3) winding 
from great depths at the Harpen Collieries, by Mr. E. Tomson ; 
(4) the economy due to steam compression, by Mr. V. Dwel- 
shauvers-Dery and Mr. E, Hubert ; and (5) continuous breaks, 
by Mr. A. Kapteyn. In the metallurgical section the papers 
dealt with were: (1) a study of the blast-furnace, by Mr, G. 
Rocour; (2) the progress accomplished in the knowledge of steel, 
by Mr. A. Greiner, of the Cockerill Company ; (3) the direct 
utilisation of the gas of blast-furnace for the production of 
motive power; and (4) notes on steel, by Mr. J. Magery, of 
Aix-la-Chapelle. In the evening a banquet was held at the 
Royal Conservatoire, at which the Belgian Minister of Public 
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Works and the Minister of Foreign Affairs were present. 
October 18 was devoted to excursions to Cockerill’s Works, 
to the Small Arms Factory at Herstal, and to the University 
laboratories, a concert being held in the evening. October 19 
was devoted to a visit to the Brussels Exhibition, where a 
farewell luncheon was held. 


IN view of assertions which have been published, with some 
appearance of authorjty, as to the efficacy of sanitation as a 
substitute for vaccination in dealing with small-pox, the follow- 
ing opinions, from a declaration, signed by upwards of 850 
medical officers of health in Great Britain, India, and the 
Colonies, and issued by the Jenner Society, are worth putting on 
record: (1) As responsible sanitary officials, to whom the care 
of the health and lives of the community is especially entrusted, 
we have every inducement to give due weight to the value 
of ‘‘ sanitation” in the widest sense of the term for the pre- 
vention of small-pox as of other forms of infectious disease. 
We include in that term good drainage, the removal of refuse, 
the supply of pure air and water, and all other conditions which 
are calculated to fortify the body against disease in general. 
(2) We are no less alive to the importance of those special pre- 
cautionary measures which experience has shown to be so valu- 
able, when effectively used, to arrest the spread of infectious 
disease, such as the immediate notification of illness, the efficient 
isolation of the sick and of those who have been exposed to 
infection, and thorough disinfection of persons and things. 
(3) While thus fully appreciating the value of these agencies for 
such purposes, we unhesitatingly declare our belief that they 
cannot alone be relied on either to prevent or to stamp out 
epidemics of small-pox. (4) We believe that the only trust- 
worthy protection at present known against small-pox, alike for 
the individual and the community, is efficient vaccination in 
infancy and subsequent re-vaccination, and that the only effective 
way of stamping out epidemics of this disease lies in the free 
use of these agencies. 

WHETHER X-rays exist in the kathodic pencil which produces 
them is a question that forms the subject of some interesting 
experiments at the hands of Prof. A. Roiti(4/¢é dei Linceé, vi. 5). 
To put the matter briefly, a discharge-tube was closed at one 
end by a plate of aluminium covered bya diaphragm of lead with 
a central aperture, in such a way that when kathodic rays fell 
on the central portion, the X-rays given off illuminated an acti- 
nometer. On placing the tube in the field of a powerful magnet, 
so as to deflect the kathodic rays to one side, the actinometer 
appeared almost dark. By inserting a tube of lead zwséde the 
discharge tube, so as to prevent any reflected rays from the side 
of the tube from reaching the central portion of the aluminium, 
complete extinction of the X-rays was obtained. The author 
that indeflectable kathodic rays either are non- 
existent, or else, if they exist, are not transformable into Rontgen 
rays. 


concludes 


Prof. Roiti also describes experiments establishing the 
law that metals of greatest atomic weight emit rays of greatest 
intensity. 


THE Commission appointed to inquire into the practicability 
of effecting electrical communication between light-houses and 
light-vessels and the shore, have issued their fifth and final 
report. They state that the system which has been in use for 
connecting the Sw light-vessel with the shore is the best 
system of continuous connection which has been brought to 
their notice, but they do not consider it as affording an entirely 
satisfactory solution of the difficulty of maintaining in an 
efficient manner, and at a reasonable cost, electrical com- 
munication with light-vessels anchored in deep water and in 
exposed positions. Attention has been directed to the method of 
signalling without wires on the system used by Signor Marconi, 


but the Commissioners have not thought it desirable to make 
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any definite recommendations as to this until further light has 
been thrown on the matter by the investigations now being 
conducted by the Post Office. Experiments which have been 
made at the instigation of the Commissioners proved satisfactory, 
communication having been obtained without the aid of inter- 
mediate wires between two points on either side of the Bristol 
Channel, distant about nine miles from one another, and it has 
further been arranged for a practical trial of the system ata 


light- vessel. 


In the ¥ournal de Physique for October, M. Henri Becquerel’s 
explanation of the experiments of M. Le Bon on the so-called 
black light (Zmzére notre) is given. M. Becquerel finds that all 
the observed phenomena can be attributed to the action of 
ordinary red and infra-red rays. Not only is ebonite transparent 
to such rays, but they possess the property of extinguishing the 
phosphorescence of sulphide of zinc, and of acting on a slightly 
‘* fogged” photographic film in exactly the manner observed by 
Le Bon. Moreover, when the ebonite is replaced by a sheet of 
red glass the same phenomena are observed. 


We have received the first number of a new series of the 
** Publications of the University of Pennsylvania” devoted to 
mathematics. It contains ‘* Contributions to the Geometry of 
the Triangle,” by Robert Judson Aley, and ‘‘ Properties of the 
Locus 7 = constant in Space of # Dimensions” by Paul Renno 
Heyl. In the latter, the author finds expressions for the 
measure of the content of the locus of the extremity of unit 
radius vector, and arrives at the result that this content is a 
maximum in the case of five-dimension space. A corresponding 
maximum is also shown to exist for the measure of boundary of 
the same locus. 


THE Corporation of Bristol, as owners of the port and docks 
built at Bristol and at Avonmouth and Portishead, are making 
great efforts to draw to the port some of the enormous trade 
which is now carried on between this country and the United 
States and Canada. At one time the port of Bristol stood first 
as the great centre for all the trade with the countries on the 
other side of the Atlantic, but gradually as the size of vessels 
increased, and as other ports improved their shipping facilities 
while Bristol practically stood still, the trade was directed 
principally to Liverpool, and more recently also largely to 
Southampton. However, owing to improvements which have 
been carried out at Avonmouth, a large firm of shippers have 
now commenced to run a regular line of steamers between 
Canada and Bristol, and cargoes of 8000 tons of miscellaneous 
merchandise have been quickly and efficiently discharged at the 
Avonmouth Dock. To further foster and secure this growing 
trade, the Corporation have recently decided to apply to Parlia- 
ment for power to expend a million and a half of money in 
building a new and enlarged dock of 40 acres, which is to have 
an entrance lock 850 feet long, capable of receiving the largest 
steamers at present likely to be built. 


AMONG various important articles in the Annalen der 
Hydrographie und maritimen Meteorologie for September, 
there is one of special interest, by Dr. G. Schott, on the fogs 
of the Newfoundland Banks, Fogs are prevalent in various 
parts of the world, but there is no district in which navigation is 
endangered in a similar way by the combination of icebergs and 
fog. The author has shown the distribution of fi ”g upon twelve 
monthly charts, compiled from all the materials collected by the 
Deutsche Seewarte, for the routes of steam vessels between New 
York and 40° west longitude. The charts show that the period 
of most copious fog is from April to August inclusive ; in Sep- 
tember there is a sudden and considerable decrease, while 
February has the least amount. There are two regions in the 
district under consideration which have the greatest frequency 
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of fog, viz. south of Nova Scotia and the eastern part of the 
Great Newfoundland Bank. On the Bank itself, especially on 
the western side, the frequency of fog is much less, owing to the 
water being considerably warmer there than on the eastern side, 
and because the sudden changes of the sea temperature do not 
occur there to the same extent as on the eastern side, where the 
two currents come into contact. 


A SUGGESTIVE paper by Prof. W. P. Mason, entitled ‘‘ Sani- 
tary Problems connected with Municipal Water Supply,” has 
been published in the Youwrad of the Franklin Institute. Some 
interesting facts are recorded concerning the health of some 
American cities in relation to typhoid fever and water supply. 
The writer tells us that the average annual typhoid death rates 
for thirteen Massachusetts cities before the introduction of a 
public water supply was 7°94 per 10,000, whilst since the im- 
provements have been carried out the deaths from typhoid fever 
have fallen to 3°83 per 10,000. In the whole State of Con- 
necticut the percentage of typhoid deaths to total deaths has 
fallen from about 5°8 in 1870 to 1°84 in 1893. But although 
much advance has been made in the improvement and protec- 
tion of American public water supplies, a great deal remains yet 
to bedone. A source of pollution too often overlooked is the 
contamination of water in the pastures through which it passes. 
Mason cites an instance which came under his notice of twenty- 
six cows in a pasture through which ran the open watercourse 
connecting the storage and <listributing reservoirs of a city. The 
animals had perfect freedom to wade in the stream to within a 
few yards of the point where the water entered the city mains. 
A very remarkable example of how typhoid fever may be spread 
is given in the case ofa serious outbreak of this disease which took 
place at Plymouth, Pa. The origin of this disastrous epidemic 
was traced to a single typhoid patient whose dejecta were thrown 
out upon the snow of a frozen hillside, at the base of which ran 
a small stream, whence the town water supply was ultimately 
drawn. Several weeks elapsed, during which the dejecta were 
hard frozen before the March thaws permitted the melting snows 
to wash them into the stream below; but during this interval 
the typhoid germs had retained their vitality and full comple- 
ment of virulence, as demonstrated by the otherwise quite un- 
accountable outbreak of typhoid fever in the said town. Various 
investigators have shown that typhoid bacteria can stand being 
frozen ; indeed, it has been found that three months’ continuous 
freezing does not destroy these germs. 

A LowtsIANA Society of Naturalists has been established, 
with about forty-five members. The Secretary is Mr. E. 
Foster, of New Orleans. 


A, VIERKANDT gives in G/oéus (Band Ixxii. p. 133) a long 
and illustrated account of Ehrenreich’s ‘‘ Anthropologische 
Studien iiber die Urbewohner Brasiliens.” The evidence seems 
to these authors to show that the American Indians are a 
distinct race of mankind, and nota branch of the Mongolian 


race. 


THE primitive inhabitants of India in their ethnological, 
religious and linguistic aspects, is the subject of two illustrated 
articles in G/odus (Band Ixxii. p. 53, 77), by Prof. Gustav 
Oppert. This is a preliminary sketch of a memoir that the 
author is preparing, and which promises to be of considerable 


importance. 


In a collection of fifteen skulls from the Papuan Gulf, Dr. 
G. A. Dorsey (Dental Review, Chicago, vol. xi.) finds three 
examples of suppressed third molars and two examples of 
supernumerary pre-molars. The occurrence of the latter looks 
like an atavism, while the absence of the wisdom-tooth is 
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generally regarded as due toa reduction of the jaw, and there- 
fore, to a certain extent, is a result of civilised or cultural habits. 


THE affinities of the Hovas of Madagascar have often been 

A recent paper by Mr. Duckworth (Journ. Anth. 

Just., 1897, p. 285) gives occasion to Zaborowski (Au//. Soc. 
97> } 5) 


discussed. 


Anthrop., viii. p. 84) to review this problem; he points 
out various difficulties in deriving the Hovas from a pure 
Malay stock, and draws’ attention to numerous resemblances 
with the Nias. The latter are by no means pure Battaks, and 
Modigliani believes in an Indian influence. Zaborowski en- 
deavours to show that this is largely Dravidian (rather than 
Aryan), and hints that this is also indirectly felt among the 
Hovas. 


DvuRING next month the following science lectures will be 
deliverel at the Royal Victoria Hall, Waterloo Bridge Road, 
o1 Tuesday evenings :—November 2, ‘‘ Across Spitsbergen,” 
Dr. J. W. Gregory ; November 9, ‘‘ Impressions of Canada,” 
Prof. Beare ; November 16, ‘‘ Indian Mealand English Yeast,” 
Mr. J. A. Baines ; November 23, ‘‘ The Gas Helium, and how 
it was discovered,” Prof. Ramsay, F.R.S.; November 30, 
** Speech,” Dr. B. L. Abrahams. 

THE additions to the Zoological Society’s Gardens during the 
past week include a Green Monkey (Cercopithecus callitrichus 
from West Africa, presented by Miss A. E. Ard’; a Vulpine 
Phalanger (7+*chosurus vulpecu/a) frdm Australia, presented by 
Miss Shone ; two Weka Rails (Ocydromus australis) from New 
Zealand, presented by Mr. Forbes White ; a Cardinal Gros- 
beak (Cardinalis virgintanus) from North America, presented 
by Mr. Aitchinson; a Vervet Monkey (Cercopithecus Jalandii) 
from South Africa, a Crowned Lemur -(Zemur coronatus), a 
Grey Lemur (Hajalemur griseus) from Madagascar, a Dia- 
demed Amazon (Chrysotis diademata) from South America, 
deposited ; two Trumpeter Swans (Cygrus duccinator) from 
North America, a Crested Grebe (Podtceps crtstatus), European, 
purchased ; a Wapiti Deer (Cervus canadensis), born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN. 


STARS IN THE LARGE MAGELLANIC CLoup.—The Henry 
Draper Memorial has been the means by which it has been 
ascertained thai the spectra of those stars belonging to Pickering’s 
fifth type, and consisting mainly of bright lines, have hitherto 
been found only near the central line of the Milky Way. Out 
of the sixty-seven stars which come under this category, their 
mean deviation from this line amounts to the remarkably small 
angle of 2° 39’, while only one object deviates more than 9°. 
Prof. Pickering now points out that the two Magellanic clouds 
closely resemble the Milky Way in appearance, although both 
are detached from it and distant from the central line above 
mentioned by about 30° and 45°. A recent examination, by Mrs. 
Fleming, of the spectra of the stars in the large cloud (Harvard 
College Circular, No. 19), obtained by means of the Bruce photo 
graphic telescope, has shown that six stars have been discovered 
whose spectra are of the fifth type ; further, that in seven stars of 
Pickering’s first type, bright hydrogen lines are present, while 
the spectra of six known nebule are gaseous and not continuous. 
The Circu/er gives a list of the positions of these objects, but 
their declinations are too far.south to be worth repeating here. 
It is interesting to note that Dr. Stewart in Peru independently 
observed the presence of bright lines in twelve of these objects, 
and communicated, his results to Prof. Pickering while the 
Circu/ar was in preparation. 

THE PHOTOGRAPHY OF DELICATE CELESTIAL PHENOMENA. 
—Will one ever be able to satisfactorily record the details on 
planetary discs by the aid of photography? Dr. T. J. J: See 
says an emphatic No,- while Prof. F. L. O. Wadsworth says 
very probably Yes. The former, writing in the Astr. Nachr. 


(No. 3449), bases his answer on the effect of the motion of the 
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air, which shifts at insensible intervals the positions of the images 
by measurable quantities. By uninterrupted observation the 
eye becomes capable of detecting very delicate phenomena at 
the occasional moments of good seeing, and the mind, without 
any special effort, ‘‘ readily determines what is permanent and 
what is transient.” The photographic plate has a cumula- 
tive power, and the partial images are superposed with the result 
that the developed plate is impressed with an enlarged and 
blurred image, which gives nothing but the average result for the 
whole time of exposure. Further, Dr. See points out that small 
details cannot be photographically recorded because, even if 
there were no spreading of the light on the plate, no bodily 
motion of the whole image, and the motion of the telescope 
were perfect, phenomena smaller than 0°*'5 could not be re- 
corded. Thus, he says, ‘‘it-does not seem possible that any- 
thing requiring even a moderate exposure could be detected in 
a luminous field (where the contrast is very great) when the 
diameter of the image is less than 1”.” 

Prof. Wadsworth ( Astronomical Journal, No. 414) thinks, on 
the other hand, that photography up to the present time has 
failed only because the particular ways in which it has been 
applied have not. been perhaps the best to secure the most satis- 
factory results. ‘* There seems to be no good reason why we 
should not, under proper conditions, photograph all or even 
more (on account of greater resolving power and greater light 
action) than we can ever be sure we really see (up to a certain 
size of aperture not greater than 12 to 15 inches) on a planetary 
surface.”’. The unsteadiness of the image during exposure, which 
is the main difficulty, he proposes to practically eliminate by 
mounting the photographic and the observing telescope on the 
same stand, and exposing the plate only for those intervals when 
the seeing is the best and the image steady. As Prof. Wads- 
worth is engaged in experiments in this direction, it would be 
perhaps more satisfactory to await his results. The problem is, 
however, of great interest and well worth solving. 


CoME?T PERRINE, OCTOBER 16.—From Kiel we have re- 
ceived a Centralstelie Circular (No. 1), in which we are informed 
that Prof. Schaeberle has telegraphed the elements and ephe- 
meris computed by Messrs. Hussey and Aitken from observations 
made on October 16,17 and 18. A later Circular (No. 2) gives 
us the elements and ephemeris as calculated by Prof. H. Kreutz 
and Herr Moller from the observations made on October 16, 18 
and 20. Below we give the two sets of elements mentioned 
above, together with the ephemeris printed in the second 
Circular :— 

Elements. 


T=1897 Dec. 9°23 G.M T. T=1897 Dec. 7°799 Berlin M.T. 


w = 66 28) w=65 4'2) 
Y=32 5,1597°0 2 =31 §7°9/1897°0 
z=69 38) 2 =69 20°5 


log g =0°13440 


Ephemeris for 12h. Berlin M.T. 


1897 R.A Decl. log *». log A. Br 
i eh « 

Oct. 28 © 5 20... +81 24°7 O°'1716 ... 9°9072 a 
29 3.23 33. sae... a7 ws 9093 I'l 

90... 22 gt a7. 81 40°! 1683 ... 9116 I'l 
ee Fe. 81 22°7 1667 ... QI4I I'l 
Nov. 2...25 6 4... Gsgred 1652 .... 9170 I‘! 
2..20 55 44.. 80 9°5 1636 ... 9201 I'l 

2\..; 30 30 St .. 79 19°7 621 ... 9834 I'l 

6... 280 9 O...* Wu3 1606 ... 9270 I'l 

5 19 52. 8... 77 25°3 1592 ... 9307 10 

6 19 37 51... +76 24°2 O°1577 -.- 9°9346 1'0 


The comet’s position is now very favourable for observation, 
lying to the north of the constellation of Cepheus, passing on 
October 29 between y Cephei and the Pole Star ; its distance 
from the former of these being equal to about a quarter of the 
distance between the two stars, 


Dr. B. ENGELHARDT’S OBSERVATORY.—We notice in the 
current number of the Astronomische Nachrichten (No. 3450) 
that, through age and ill-health, Dr. Engelhardt is compelled 
to discontinue his astronomical labours, and has given up his 
observatory at Dresden. He has présented all the instruments 
and the library to the Russian Royal University Observatory at 
Kasan. 
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SCIENCE AND MODERN CIVILISATION.' 


HEN Harvey was entering on his career as an investigator, 
\ in the early years of the seventeenth century, the great 
movement of the Renaissance had produced its full effects. 
Starting in Italy in the fourteenth century, it spread during the 
fifteenth and sixteenth centuries and’ permeated the rising 
nationalities of Western Europe. It was through the zeal en- 
gendered by this movement that the priceless literary and 
artistic treasures of Greece and Rome were rescued from oblivion 
arid made the secure heritage of all time. The study of these 
monuments of ancient genius, and the inspiration communicated 
by them, saved medizeval Europe from barbarism, and created a 
new civilisation not inferior in polish to that of the classical ages. 


NATURE 





Upon literature and the fine arts the spirit of the Renaissance | 


reacted with the happiest possible effects. It inspired the 
masterpieces of- poetry, painting,- architecture, and sculpture, 
which constitute the glory of the fifteenth and sixteenth cen- 
turies, and compel the admiration and challenge the rivalry of 
the nineteenth century. But, as regards natural knowledge, the 
influence of the Renaissance was at the first, and even fora long 
time, distinctly unfavourable. The writings of Hippocrates, 


Aristotle, Ptolemy, Galen and other masters were studied 
and searched, not for inspiration to new inquiry and 
higher development—but these great names were erected 


into’ sacrosanct authorities, beyond whose teaching it was 
vain, and even impious, to seek to penetrate. The result 
of this: perversion was that the pursuit of natural knowledge 
degenerated into sterile disputations over the words of the 
masters.. This numbing despotism of authority comatosed the 
intellect of Europe during many generations. It received the 
first rude shocks from the discoveries of the great anatomists of 
the sixteenth century; and it was finally overthrown by the 
force of the demonstrations of Galileo and Harvey—powerfully 
aided, no doubt, by the philosophical writings of Bacon and 
Descartes. 

These four men—Galileo, Harvey, Bacon, and Descartes— 
were the dominating spirits of their epoch in the sphere of 
natural knowledge ; they were contemporaries ; and three of 
them must have had more or less personal acquaintance with 
each other. Harvey was Bacon’s friend and physician ; and we 
can easily believe that much talk went on between the investi- 
gator and philosopher concerning the studies in which they were 
mutually interested—and that Bacon:imbibed his enlightened 
notions respecting the importance of experiments in the pursuit 
of knowledge from the precepts and practice of Harvey. It 
does not appear that Descartes was persunally known to Harvey, 
but he was one of the earliest to accept the doctrine of the 
circulation, and to write in its defence. When Harvey was a 
student at Padua, Galileo occupied the chair of mathematics in 
that university. These two men take rank as the twin founders 
of modern science—the one in the domain of biology and the 
other in the domain of physics. Their lives largely overlapped ; 
they were contemporaries for sixty-four years, and both nearly 
reached the patriarchal age of fourscore. Roughly speaking, 
their period of activity covered the first half of the seventeenth 
century. They were, each in his respective department, pioneers 
in the method of searching out the secrets of nature by observa- 
tion and experiment, and in proclaiming the paramount neces- 
sity of relying on the evidence of the senses as against the dicta 
of authority 

The present year is the 300th anniversary of Harvey's 
graduation at Cambridge, and of the commencement of his 
career as a student and investigator of nature. That date, 1597, 
corresponds roughly with the birth-time of modern science. 
The occasion is, therefore, not inappropriate for a survey of 
the changes impressed upon civilised society by science—after 
three centuries of expansion and growth. The iapse of time is 
sufhciently long, and the advance made is sufficiently great, to 
enable us to estimate approximately the scope and strength of 
this new factor in our environment ; and perhaps even to appre- 
ciate the influence which the cultivation of science is likely to 
have on the future of modern civilisation. 

_ All the older civilisations have issued either in extinction, or 
in permanent stagnation, The civilisations of Egypt and 


Chaldzea and of Greece and Rome, after a phase of progressive | 


ecline, eventually perished by military conquest. The ancient 
civilisations of the Far East—those of India and China—still 
1 gE} ? : , 

ee from the Harveian Oration, delivered before the Royal College 
of Physic : 


lans, October 18, by Sir William Roberts, M.D., F.R.S., Fellow of 
the College 
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persist, and have a semblance of life ; but it is a life of helpless 
torpor and immobility. Is our modern civilisation doomed to 
share a kindred fate? There are, I think, good reasons for 
believing that in this respect history will sof repeat itself. 
Special features are observable, and special forces are at work, 
in contemporary civilisation which differentiate it profoundly 
from all its predecessors. 

It may be said, broadly, that the older civilisations rested essen- 
tially upon art and literature (including philosophy)—and that 
modern civilisation rests, in addition, upon science and all that 
science brings in its train. This distinction is, I think, fundamental 
—and connotes a radical difference as regards stability and con- 
tinuance between ancient and modern society. A comparison 
of the mode of growth of the fine arts and literature on the one 
hand, with the mode of growth of science and its dependent 


useful and industrial arts on the other, brings out this point very 
| 
clearly. 


The evolution of literature and art displays the following 
well-marked characteristics. Starting from some rude beginnings; 
each branch of literature and each branch of the fine arts grows 
by a succession of improved ideals until a certain culminating 
level of excellence (or phase of maturity) is attained. When this 
level is reached no further growth takes place, nor even seems 
possible. The level of excellence attainable by any nation 
depends presumably upon the measure of the original endowment 
of the race with artistic and literary faculty. When and after 
this summit level of excellence is achieved, all subsequent ex- 
pansion, if any, is quantitative rather than qualitative—and 
consists in modifications, variations, repetitions and imitations— 
but without any real advance in artistic and literary excellence. 
It may be further noted that there is observable in the past 
annals of literature and the fine arts a fatal tendency to a 
downward movement. The variations are apt to show mere- 
tricious qualities—which indicate, in the judgment of critics, a 
degradation from the high standard of the earlier masters. The 
life of each of the fine arts seems, as Prof. Courthope has ex- 
pressed it, to resemble the life of an individual in having periods 
of infancy, maturity and decline. The witness of history bears 
out this view. 

It is almost startling to consider how long ago it is since most 
branches of art and literature had already reached their highest 
known pitch of excellence. The Homeric poems are supposed 
to have been composed a thousand years before the Christian 
Era—and no one doubts that as examples of epic poetry they 
still stand in the front rank. In the fourth and fifth centuries 
B.c. there occurred in Greece an extraordinary outburst of 
artistic and literary genius—-such perhaps as the world has 
never seen before nor since. During this epoch sculpture was 
represented by Phidias and Praxiteles—architecture by the 
builders of the Parthenon—painting by Apelles and Zeuxis—dra 
matic poetry by Sophocles, Euripides, and Aristophanes—and 
speculative philosophy by Plato and Aristotle. Greece main- 
tained her political independence for two centuries after this 
period ; but she did not produce anything superior, nor 
apparently even equal, to the masterpieces of this golden age. 

A parallel sequence is observable in the history of Ancient 
Rome. Art, literature, and philosophy—and all studies. that 
may be grouped under these headings—attained their culmination 
in the Augustan age ; and no advance thereupon took place, but 
rather a falling off, during the subsequent centuries of imperial 
Rome’s political existence. 

If we turn our eyes to the Far East we see that the master- 
pieces of architecture and ornamental metal work, and of poetic 
and philosophical literature are all old—many of them very old. 
Neither in India nor China nor in any other Far Eastern country 
are there any indications of advance for many centuries in the 
domain of artistic and literary culture. 

The history of Western Europe tells a similar tale. The 
finest examples of Gothic and Norman architecture date from 
the twelfth and thirteenth centuries. Painting culminated in 
Italy during the fifteenth and sixteenth centuries with Raphael, 
Da Vinci, Correggio, Titian, and Paul Veronese. The same 
art reached its highest level in the Low Countries with Rem- 
brandt and Rubens—in Spain with Velasquez and Murillo—in 
France with Claude Lorraine and Poussin—all artists who 
flourished in the seventeenth century. In England nothing 
greater than the works of Reynolds, Gainsborough, and Turner 
has been produced by later artists. Similarly with literature ; 
most of the masterpieces belong to a past age. Italy can show 
no higher examples of poetry than the creations of Dante, 
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Petrarch, Tasso, and Ariosto. The most ardent admirers of 
the Victorian poets would scarcely contend that any of them 
stand on a higher pedestal than Shakespeare and Milton; nor 
would any German critic claim equality for any recent poet of 
the Fatherland with Goethe and Schiller. In the delightful art 
of music, the masterpieces of Haydn, Handel, and Mozart, 
judging by their popularity at the present day, are not surpassed 
by the works of any of the later musical composers. 

I need not pursue the subject in greater detail. Wherever 
we look —in all ages, among all peoples—we encounter the same 
story with regard to that large and varied and most precious 
outcome of the human mind which may be grouped under the 
categories of the fine arts and literature. There is a history of 
improvement and growth up to a certain culmination, or phase 
of maturity. Beyond that point no further growth seems 
possible—but rather, instead, a tendency to decline and 
decadence. ! 

The evolution of science differs fundamentally from that of 
literature and the fine arts. Science advances by a succession 
of discoveries. Each discovery constitutes a permanent addi- 
tion to natural knowledge—and furnishes a post of vantage for, 
and a suggestion to, further discoveries. This mode of advance 
has no assignable limits; for the phenomena of nature—the 
material upon which science works—are practically infinite in 
extent and complexity. Moreover, science creates while it 
investigates ; it creates new chemical compounds, new com- 
binations of forces, new conditions of substances, and strange 
new environments—such as do not exist at all on the earth’s 
surface in primitive nature. These ‘* new natures,” Bacon 
would have called them, open out endless vistas of lines of 
future research. The prospects of the scientific inquirer are 
therefore bounded by no horizon—and no man can tell, nor 


as 


even in the least conjecture, what ultimate issues he may 
reach. 

The difference here indicated between the growth of art 
and literature and the growth of science is, of course, 


inherent in the subjects; and is not difficult to explain. The 
creation of an artist, whether in art or literature, is the expres- 
sion and embodiment of the artist’s own mind—and remains 
always, in some mystic fashion, part and parcel of his person- 
ality. But a scientific discovery stands detached ; and has only 
an historical relation to the investigator. The work of an artist 
is mainly subjective—the work of a scientific inquirer is 
mainly objective. When and after a branch of art has 
reached its period of maturity, the pupil of a master in that art 
cannot start where his master ended, and make advances upon 
his work ; he is fortunate if at the end of his career he can reach 
his level. But the pupil of a scientific discoverer starts where 
his master left off; and, even though of inferior capacity, can 
build upon his foundations and pass beyond him. It would 
seem as if no real advance in art and literature were possible 
except on the assumption that there shall occur an enlargement 
of the artistic and literary faculty of the human mind. No such 
assumption is required to explain and render possible the con- 
tinuous advance of science. The discoverer of to-day need not 
be more highly endowed than the discoverer of a hundred years 
ago; but he is able to reach further and higher because he 
stands on a more advanced and elevated platform built up by 
his predecessors. 

The fatal weakness of previous civilisations lay if the absence 
of any element which had inherent in it the potentiality of con- 
tinuous growth and unlimited expansion—and this is precisely 
what exact science supplies to modern civilisation. A sharp 
distinction must be drawn between the so-called ‘science of 
antiquity and the science of to-day. The ancients had a large 
acquaintance with the phenomena of nature, and were the 
masters of many inventions. They knew how to extract the 
common metals from their ores; they made glass; they were 
skilled agriculturists ; they could bake, brew, and make wine, 
manufacture butter and cheese, spin, weave, and dye cloth ; 
they had mark¢d the motions of the heavenly bodies, and kept 
accurate record of time and seasons; they used the wheel, 
pulley and lever ; and knew a good deal of the natural history 
of plants and animals, and of anatomy and practical medicine. 
This store of information had been slowly acquired in the course 

1 If we take a wider view of the constituent elements of organised society 
-—and embrace in our consideration the religious systems, the political and 
civil institutions, the military organisations, the commerce and the miscel- 
laneous disconnected mass of natural knowledge existing in the older civilisa- 
tions—we look in vain for any constituent which had more than a limited 
scope of expansion, and was not subject to decay. 
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of ages—mostly through haphazard discovery and chance 
servation—and formed a body of knowledge of inestimable value 
for the necessities, conveniences, and embellishments of life 
But it was not science in the modern sense of the word. None 
of this knowledge was systematised and interpreted by coord. 
nating principles; nor illuminated by generalisations which 
might serve as incentives and guides to further acquisitions 
Such knowledge had no innate spring of growth ; it could on) 
increase, if at all, by casual additions—as a loose heap of stone; 
might increase—and much of it was liable at any time to} 
swept away into oblivion by the flood of barbaric conquest, 

It is quite obvious, from the subsequent course of events, the 
there came into the world of natural knowledge about ‘three 
centuries ago, in the time of Galileoand Harvey, a something 
a movement, an impulse, a spirit—which was distinctly new~ 
which Bacon, with prophetic insight, termed a ‘‘ new birth 
time.” 

This remarkable movement did not originate with any star 
ling revelation ; it consisted rather in an altered mental atti 
tude, and a method. There arose a distrust in the dicta of 
authority, and an increasing reliance on ascertained facts 
These latter came to be regarded as the true and only data upon 
which natural knowledge could be securely founded and buik 
up. Doubt and question tovk the place of false certainty 
The hidden meaning of phenomena was sought out by observing 
them under artificially varied conditions—or, to use the words 
of Harvey, *‘the secrets of nature were searched out ani 
studied by way of experiment.” A /r7or? reasoning from mer 
assumptions, or from a few loosely observed facts, fell into dis 
credit. Observations were repeated and made more numerous 
and more exact. These were linked together with more rigid 
reasoning to stringent inductions. Hypotheses (or generalis: 
tions) were subjected to verification by experiment ; and their 
validity was further tested by their efficacy in interpreting 
cognate problems, and by their power to serve as guides to the 
acquisition of fresh knowledge. Instruments of precision were 
devised for more accurate observation of facts and phenomena 
—for weighing and measuring, for estimating degrees of tem 
perature, the pressure of gases, the weight of the atmosphere, 
and for recording time. The sense of sight was aided by means 
of the telescope and microscope. The invention of instruments 
and appliances for assisting research was an esseniial and it 
valuable feature of the ‘‘ new philosophy.” It is singular that 
so little progress in this direction was made by the quick 
witted Greeks of the classical period; and their neglect 
incapacity in this respect largely accounts for their conspicuow 
failure in science as contrasted with their brilliant success in at 
and literature.* 

The new method soon began to yield fruit—at first slowly, 
then more and more rapidly as the workers increased in number, 
and the method was more fully understood. Discoveries wet 
no longer solely stumbled on accidentally, but were gathered ia 
as the fruit of systematic observation and purposive research. | 
is not necessary for me, even if I had the time and ability, t 
trace the history of scientific discovery from the time of Hang 
onward. I will only mention a few particulars by way of illus 
tration. You all know how, as time passed on and knowledge 





1 “It is not a collection of miscellaneous, unconnected, unarrange 
knowledge that can be considered as constituting science.” —/4 il. 

2 Whewell observes (‘* Histcry of the Indu tive Sciences,” vo book : 
chap. 1ii.): ‘‘ The Aristotelian physics cannot be considered as therwix 
than a complete failure. It collected no general laws from facts ; a 
consequently, when it tried to explain facts, it had no principles which wer 
of any avail.” Whewell argues that this failure was not due to the neg 
of facts. He goes on to say: ‘* It may excite surprise to find that Aristotie 
and other ancient philosophers, not only asserted in the most pointed manne 
that all our knowledge must begin from experience, but also stated ® 
language much resembling the habitual phraseology of the most mods 
schools of philosophising, that particular facts must be cod/ected ; that ite 
these general principles must be obtained by induction ; and that thes 
principles, when of the mest general kind, are axioms Then he Le 
passages in proof from Aristotle's writings. It is, however, pretty ev 
that Aristotle’s reverence for facts was no more than a pious opinion, whic 
he habitually ignored in the actual handlirg of questions of natural kn 
ledge. His treatise ‘‘On the Parts of Animals"’ bristles with errors of 
servation which a very moderate amount of painstaking would have ® 
fied. Had the ancient Greeks, and their successors in the middle a 
been more accurate observers of facts, and had they sought for and invest® 
instruments for the more exact observation of facts, they would not have ® 
conspicuously failed to establish at least the foundations of exact So#Re 
The historian of the inductive sciences, however, will have it otherwise. . 
sums up his argument thus: ‘The defect was that, although they had 5 
their possession “acts and Ideas, the Ideas were not distinct and appr 
priate to the Facts.” Is it not rather the case that the ‘‘ Ideas were - 
distinct and appropriate to the Facts,” precisely because the ‘‘ Facts = 
indistinctly seen and imperfectly apprehended ? 
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expanded, the primary sciences became divided into separate 
departments for more minute study —how new sciences have 
arisen, some of which have now grown to vast proportions—how 
improved instruments and appliances of infinite delicacy have 
been invented to aid research—and how, in the present age, the 
gains of pure science have been turned to innumerable channels of 
practical utility. : r ; ; 

The advances made in physics and mechanics during the 
seventeenth and eighteenth cenuturies prepared the way for the 
invention and perfection of the steam-engine in the nineteenth 
century. The introduction of the steam-engine increased at a 
bound the power of the human arm many-fold.' Through its 
instrumentality the land has been covered with railways, and the 
sea with ocean steamers. Electrical science has given us the 
telegraph and telephone, a new illuminant, and a new motor. 
The steam printing press, the telegraph, and the railway 
together, have made it possible to produce that perhaps most 
wonderful of all the indirect outcomes of the growth of science— 
the modern newspaper. The great science of chemistry has 
revealed the composition of the material world ; has originated 
vast industries, which give work and wages to millions of the 
population ; and has placed all kinds of manufacturing processes 
upon a basis of scientific precision. Under cover of chemistry 
have sprung up the sub-sciences of photography and spectroscopy, 
which have given a new and unexpected development to our know- 
ledge of the heavenly bodies. The revelations of paleontology 
and embryology have ied to the establishment on a firm basis of 
the theory of organic evolution. This theory—by far the most 
penetrating generalisation of our time—has not only thrown a 
flood of light upon the deepest problems of natural history, but 
has also revolutionised the whole domain of speculative thought. 
Physiology and practical medicine have profited immensely by 
the general advance of the sister sciences, and by the adoption 
of scientific methods in the prosecution of research. Optical 
science gave birth to the achromatic microscope. The microscope 
has laid bare the minute structure of plants and animals, and 
introduced zoologists and botanists to a vast sub-kingdom of 
minute forms of life, previously undreamt of. The microscope 
also, in conjunction with chemistry, founded the new science of 
bacteriology. Bacteriology has inspired the beneficent practice 
of antiseptic surgery ; it has also discovered to us the parasitic 
nature of zymotic diseases—and opened outa fair prospect of 
ultimate deliverance from their ravages. 

Thus have the several sciences advanced, and are still 

advancing, in concert, step on step, by mutual help, at an ever- 
increasing speed—pushed on by that irrepressible forward im- 
pulse which has characterised the scientific movement from its 
inception. This movement has now become the dominant 
factor in civilisation. 
{There is no doubt that, under the reign of science, a striking 
amelioration in the state of society has taken place. The mass 
of the people are better housed and fed—and, above all, better 
educated. Their sanitary surroundings are improved, and the 
death-rate has fallen. Crime and pauperism have diminished, 
and there is greater security for person and property. The 
amenities and enjoyments of life are on the increase, and the 
average scale of comfort is markedly raised. Moreover, this 
amendment is not confined to the material and physical well- 
being of the population. There is some evidence that the com- 
plex of conditions we term ‘‘ modern civilisation” is acting 
favourably in the direction of making people more reasonable 
and better conducted. Peace is now the normal condition 
between civilised states ; and there is a growing trend of opinion 
in favour of settling international differences by the more rational 
method of arbitration, rather than by war. Political morality 
approximates more nearly to that recognised as proper in private 
life. The duel has almost been laughed out of court. Industrial 
quarrels are conducted with more order ; there is an appeal to 
facts and reason on both sides, and more readiness to adjust- 
ment by compromise. 

The whole environment of modern life seems in several ways 
calculated to foster habits of correct thinking and acting. The 
inclusion of science in the scope of general education is a very 
mportant innovation. This extends the range of subjects in 
regard to which precise reasoning is possible ; and tends to pro- 
mote the ay plication of scientific modes of thinking and reason- 


1 Mr ulhall : — ‘ 
Mr. M ulhall calculates that ‘‘ our steam-power in the United Kingdom 
Fi to the force of 169,000,000 able-bodied men, a number greater than 

© whole population of Europe could supply."—National Progress during 


the Onueen's Rete " 
Uueen's Reign, p. 22. 
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ing to all the problems of life. We may be quite sure that 
exact thinking leads in the main to correct conduct; an evil 
deed is not only a crime, but also a blunder. The periodical 
press must, one would think, be a good training-school for 
thinking and reasoning. The discussion of all sorts of questions 
in its columns can scarcely fail to have an educating effect. The 
disputants must perforce read one anotker’s arguments, and be, 
consciously or unconsciously, influenced thereby. It may be 
assumed, or at least hoped, that there is in arguments, as in 
organic forms, a tendency to the survival of the fittest—and that 
in the long run the better argument carries the day. The blaze 
of publicity amid which we live, through the ubiquitous news- 
paper, lends an additional motive to right-doing. The “‘ fierce 
light which beats upon a throne ” beats nowadays also upon 
the citizens, and doubtless helps to keep them in the straight 
path. 

But, say the prophets of evil: ‘‘ This will not endure ; modern 
civilisation, based on science, will in time go the way of all its 
predecessors, and end in extinction or in decay and stagnation.” 
It is proverbially unsafe to dogmatise about the future ; and in 
all human affairs, even those termed scientific, there is nothing 
so certain as the unexpected. This, however, may be affirmed: 
that if modern civilisation is to come to an end, it will not 
perish in the same way, nor from the same causes, as previous 
civilisations. 

One of the standing perils of civilised communities in ancient 
times was the risk of being subjugated by less civilised neigh- 
bours, or of being overwhelmed by hordes of barbarian invaders. 
This danger no longer threatens us. Power has passed for ever 
into the hands of the nations which cultivate science, and 
invent. The appliances of war are now placed on a scientific 
basis ; and the issue of battle is decided in the laboratories of 
the engineer and the chemist. The late C. H. Pearson argued 
that the dark and yellow races, in virtue of their greater number 
and fecundity, might in time come to dispute the supremacy of 
the white races—that they would learn the drill and copy the 
armaments of European armies, and thus equipped would be 
able, by their superior mass, to hem in and curb, if not to 
subjugate, the Western nations. But the march of science and 
invention never stops ; and it is inconceivable that the scientific 
nations shall not always be many stages in advance of the un- 
scientific nations in the destructiveness of their weapons and the 
perfection of their military equipments—and this would give 
them an advantage which scarcely any disparity of numbers 
could neutralise. The ‘‘ yellow terror” can never be more than 
a phantom until these races begin to show capacity for scientific 
discovery, and the further (and somewhat different) capacity for 
turning their discoveries to practical uses 

Against the more insidious peril of decay and stagnation the 
scientific movement seems also to offer effective safeguards. 
We sometimes hear complaints of the hurry and bustle—the 
stress and strain—of modern life ; this unrest may incommode 
individuals—but it is the antiseptic of society. Probably the 
deadliest predisposing factor in the decline of former civilisa- 
tions was the mental inanition arising from deficiency of fresh 
and varied intellectual pabulum. Physiological analogies lead 
us to the inference that an idle brain, like an idle muscle or an 
idle gland or nerve, would deteriorate in function; and, con- 
versely, that a well-exercised brain would tend to reach its 
possible best. I conceive that our forefathers and the ancients, 
for the most part, led somewhat monotonous lives. They had 
but little fresh and varied food for thought. The generality 
could not, for lack of *‘news,” take a sustained interest in the 
The world of science was an unopened 
slow and difficult; and the 
Contrast this with 
Veins of interest 


course of public events. 
book. Intercommunication 
whole current of existence flowed sluggishly. 
the vivid abounding life of the present day. 
are greatly multiplied—to meet and satisfy the infinitely varied 
individual aptitudes of menand women. A considerable number 
of persons of both sexes now busy themselves, either as amateurs 
or something more, with the study of some branch of science or 
natural history. Those whose bent is to politics, art, letters, 
sport, or fashion, find in the daily newspaper and the periodical 
press an unfailing fresh supply of the mental food they love. 
Business and pleasure are carried on with a briskness formerly 
unknown, and the pulse of national life is quickened through 
every part. It seems impossible that decay should invade the 
body politic while such conditions of all-pervading activity 
prevail—and there is no valid reason why these conditions should 
not continue to prevail. It has often been remarked that 
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periods of national upheaval, when men’s minds are deeply 
stirred—like the rise of Islam, the Protestant Reformation, and 
the French Revolution —were exceptionally prolific of able men. 
It does not appear altogether unreasonable to suppose that the 
stir and movement of modern life may be similarly favourable to 
the production of *‘ men of light and leading” for the service of 
the community. The proximate cause of the downfall of states 
seems always to have been a defective supply of strong and 
capable men at the head of affairs, and in positions of trust. The 
dolce far niente is not conducive to the formation of strong 
characters; and those who sigh and yearn for social quietism 
may find comfort in the reflection that the hum and buzz which 
listurbs them is a sure token of the health and strength of the 
common hive. 


THE BEHAVIOUR OF ARGON IN X-RAY 
TUBES. 
] N continuation of some experiments made by Prof. Callendar 
in the early part of 1896, the authors have studied the 
behaviour of argon in X-ray tubes of various types. The 
yhenomena presented by a tube filled with ‘carefully dried and 
urified argon, are in many respects peculiar, as compared with 


} 
} | 
those presented by other gases under similar conditions. 

In the early experiments above mentioned it had been our 
was used as a reservoir of dry air during long exposures. The 
gas, which was absorbed hy the working of the tube at a high 
g equivalent spark-gap, was restored from time 

m became too high, by letting a little air in 
from the pump by means ofa convenient tap. In this manner it 
was possible to operate the tube at a very high rate of efficiency 
for two hours or more at a time. These long exposures were 
required for some experiments on the velocity of the X-rays, 
which have been described in a communication to the Canadian 
Royal Society, May 1896. 

It was noticed on several occasions, after one of these long 
exposures, that there was considerable blackening and sputtering 
of the electrodes, and also that the pressure of the air in the tube 
had increased considerably above the degree of vacuum required 
for the production of X-rays when the tube was first exhausted. 
After allowing the tube to rest for a few hours, although there 
was very little increase in the pressure, it was also observed that 
no kathode rays were | ced until the discharge had been 
passed for some time. peared probable that some of these 
effects, which are recor paper ahove mentioned, were 
due to the accumulati The spectral lines 
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exhaustion of the tubes, but had no arrangement for measuring 
the high vacua. The vacuum was estimated in these cases | 
the appearance of the tube and the width of the dark space, 

The first tube tried had two aluminium electrodes, and had 
been lying open to the air for some time previously. It was 
exhausted and washed out two or three times with dry argon, 
and then sealed off at a good X-ray vacuum. Each operatiog 
occupied only two or three minutes, and the vacuum has since 
that date deteriorated slightly, probably owing to insufficien: 
removal of residual gas from the electrodes, but it still gives 
sufficient light to see the bones of the hand. The tube during 
exhaustion presented exactly the same appearances, except in 
colour and spectrum, as if it had been filled with air. 

The second tube had been worked up to a sparkless vacuun 
some weeks previously, and had been frequently renovated by 
heating. It had an aluminium kathode and a platinum anode. 
It was connected to the pump and exhausted as soon as possible 
after opening. It was then filled with dry argon up to a pressure 
of one-fifth millimetre, and exhausted to an X-ray vacuum fir 
times in succession. The glow on the kathode inside the dan 
space showed the F line of hydrogen, and also the C line mor 
faintly. These lines probably indicated the elimination 
hydrogen from the electrodes, especially the kathode, as the) 
became fainter with each repetition of the process of washing 
out. 

At the sixth filling of the tube, the pump was worked for ter 
strokes only. The kathode then began to sputter and blacker 
the tube, and the argon was apparently absorbed, as the dis 
charge refused to pass in three minutes. Fresh argon was again 
admitted, the coil was left running, but the pump was no 
worked at all, The spectroscope this time showed only blue 
argon without any trace of hydrogen. The concave aluminiun 
kathode sputtered violently and partly melted down. In less thar 
two minutes the discharge refused to pass through the tube 
which was then sealed off. 

The coil used in these experiments was a very small 
which gave a two-inch spark with difficulty when running on « 
large 8-volt battery. 

The next tube upon which we experimented was a doubl 
focus tube, containing two aluminium kathodes and a platinum 
antikathode. This was washed out with argon and exhausted 
eight times with the two-inch spark coil running all the time. The 
direction of the discharge was frequently reversed, but no trace 
of absorption could be observed. The argon lines always 
disappeared, and the hydrogen lines, especially F, became 
faintly visible inside the kathode, as the tube approached # 
X-ray vacuum. The tube at each exhaustion gave fairly brigh 
X-rays, and showed no blackening or sputtering. The hydroges 
lines showed more brightly close to the kathode than in tk 
body of the tube, where the argon lines were most conspicuows 
The hydrogen appeared in fact to be coming out of the meta 
The glass walls of the tube were in a very dry state, as it ha 
been previously heated and exhausted. 

Finding that we could not get rid of the residual hydroges 
with the coil, we had resort to the alternaiing current, whit 
we had previously found very effective in tubes with dou 
electrodes. It appears that the elimination of hydrogen taks 
place chiefly, if not entirely, at the kathode. With the is 
application of the alternating current, the hydrogen lines showe 
extremely bright. The tube was then exhausted. In @ 
strokes, the discharge refused to pass. On refilling with amg 
to a pressure of one-tenth of a millimetre, the blue gi 
inside the dark space showed only argon and no hydroge 
The pump on this occasion was not worked at all, but the @ 
apparently was absorbed, and the discharge refused to pass® 
about three minutes. There was some sputtering of the ee 
trodes and blackening of the tube, but the aluminium, thow 
blistered, was not melted. The experiment was repeated twit 
with the same results. On reconnecting the tube to the 
inch spark coil, the same absorption was observable but © 
rapid. The electrodes were larger, and were less heated ths 
in the case of the first tube. - 

We concluded from these and similar observations, of #2 
the above may be taken asa sample : (1) that the hydrogen occls# 
in the kathode played the part of carrier of the discharge 1 
the metal to the gas. (2) That if there were sufficient occa 
hydrogen, there would be little or no sputtering of the alumumm® 
(3) That when no hydrogen was present, the discharge ** 
conveyed from the kathode by particles of the metal itself, #™ 
were capable of exciting fluorescence of the glass, and of g 
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ating X-rays wherever they impinged, behaving in fact as kathode 
rays. (4) That in X-ray tubes, as usually exhausted, without 
excessive precautions for the drying of the gases, and the com- 
plete removal of residual hydrogen from the electrodes, the 
residual gas was in most cases hydrogen or water vapour. 

In order to test the behaviour of other gases as compared with 
argon, similar experiments, in the same tubes, were made with 
dry air, with hydrogen, with oxygen, and with water vapour. 

With dry oxygen and nitrogen, the absorption of the gas was 
very rapid at a pressure of one-tenth of a millimetre, if the 
electrodes were sufficiently heated. Although hydrogen was not 
observable and was presumably absent, the blackening of the tubes 
was very slight, and a much greater power could be applied 
than in the case of argon, without melting the electrodes. 

With water vapour under the same conditions an X-ray vacuum 
could not be obtained (owing probably to the slowness of diffu- 
sion), unless the tube were considerably heated, either with a 
flame or by means of an excessive current. On allowing the 
tubes to cool under these circumstances, the vacuum improved 
very greatly, owing to absorption by the surface of the glass, 
and the discharge often refused to pass. Under steady con- 
ditions of running at a low temperature, there was no clear 
evidence of absorption of the water vapour, in spite of the drying 
tube on the pump. 

With carefully dried hydrogen, under the same conditions, 
the process of exhausting the tubes with the mechanical pump 
was extremely rapid as compared with the other gases, owing to 
the greater velocity of diffusion of the lighter gas. With the 
smaller tubes, ten or twenty strokes were sufficient to give 
brilliant X-rays, starting in each case with a pressure of half a 
millimetre to a millimetre. There was no marked absorption at 
any stage of the vacuum, and no trace of sputtering of the 
electrodes. We expected to find some evidence of absorption 
by the electrodes or the platinum antikathode, but it is possible 
that these became saturated with gas very rapidly at an early 
stage, and ceased to absorb gas at an X-ray vacuum. We con- 
cluded that hydrogen was the most suitable gas to use in X-ray 
tubes, but it is possible that helium, being also a very light gas, 
might be equally good, if its inert or monatomic character does 
not lead to the disintegration of the electrodes in the same 
manner as in the case of argon. 

If the great resistance to the passage of the discharge from 
the kathode to the gas in the case of argon, is dependent upon 
the monatomic nature of the gas, it might be expected that 
similar phenomena would be observed in the case of mercury. 
Some mercury vacuum tubes were therefore made in the form of 
inverted U tubes. The electrodes were liquid surfaces of 
mercury in each limb, to which connection was made by short 
pieces of platinum wire, which did not project above the surface 
of the mercury. These tubes were exhausted and boiled with 
an alternating discharge passing, until more than half the 
mercury had distilled over. They then presumably contained 
only mercury vapour. When cool, the two-inch spark discharge 
refused to pass at first, but if the tube were tilted for a moment, 
So as to expose the platinum wire, it appeared that sufficient gas 
was liberated to enable the discharge to pass without any 
difficulty. The tubes showed only the mercury spectrum. In 
the high resistance state, immediately after boiling, the kathode 
limb, with a larger spark coil, showed brilliant fluorescence and 
feeble X-rays. We concluded from these experiments that a 
very small trace of another gas was sufficient enormously to 
reduce the resistance of a mercury vapour tube, and that if the 
vapour could be obtained quite pure, it would possibly not con- 
duct at all. 

To verify more accurately the conditions of vacuum at which 
these phenomena occurred, the whole apparatus was subsequently 
connected to an automatic Sprengel mercury pump to which a 
McLeod gauge wasattached. The pump and all its connections 
were carefully tested for leakage, and the drying tube was filled 
with fresh P,O;. We had found in previous experiments of a 
similar character made two or three years previously, that 
sulphuric acid, however carefully prepared, gave off appreciable 
quantities of water vapour, which would have been quite 
sufficient to vitiate these results. 

sing a large coil and a slow mercury break, to avoid over- 
heating the tubes, we found that fairly efficient X-rays were 
obtained in most of the tubes at an average vacuum of ‘006 milli- 
metre, if the tubes were exhausted in the ordinary way without 
taking special pains to remove the hydrogen. The H_ lines 
always showed faintly in the kathode light before this vacuum 
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was reached. After using an alternating di-charge to heat the 
electrodes, and carefully washing out the hydrogen as far as 
po-sible with argon, we found that the pres-ure corresponding 
'o an X-ray vacuum gradually increased up to °030 millimetre. 
Before letting the argon into the tube it was allowed to remain 
ten or fifteen minutes in contact with the fresh P,O, On 
omitting this precaution and admitting the argon direct from a 
bulb containing an old sample of P,O;, which was beginning to 
deliquesce on the surface, it was necessary to raise the vacuum 
to ‘O15 millimetre before X-rays were produced. On the other 
hand, the sudden addition of dry argon at this stage up toa 
pressure of ‘029, produced no change in the appearance of the 
tube. It is probable that we never succeeded en/ire/y in elim 
inating the residual hydrogen, but we concluded from these and 
similar experiments that the presence of the argon by i'self had 
little, if any, effect on the production of X-rays, since the 
amount present in the tube could be varied within wide limits. 

We next endeavoured to ascertain at what degree of vacuum 
the apparent absorption of the argon previously observed could 
be reproduced. For this purpose we used two tubes of the 
double-focus pattern, and an alternating discharge. Taking the 
first tube slightly damp from the blowpipe, we exhausted it to 
one-fifth millimetre vacuum with the mechanical pump. The dis- 
charge was then turned on and adjusted to heat the tube and 
electrodes as much as possible with safety, and the pump was not 
Under these conditions the remaining water 
vapour was rapidly expelled and absorbed by the P,Os5, the tube 
soon showed a brilliant hydrogen spectrum followed by green 
fluorescence, the antikathode became red hot, then cooled, and 
in fifteen minutes the discharge (20,000 volts) refused to pass. 
The tube was not appreciably blackened. On connecting to the 
direct current discharge, it gave brilliant X-rays. This case is 
interesting as showing that a very good vacuum may be obtained 
in these cases by simple absorption. 

Dry argon was then admitted into the tube up to a pressure 
of 0°160 millimetre. At this pressure, in tubes three inches in 
diameter, with the direct or alternating current, the tube was 
filled with blue light, and gave a spectrum which was verified 
to be that of blue argon, without any visible trace of hydrogen 
or nitrogen. After running the direct and alternating current 
through the tube for half an hour, the tube became very black, 
but there was no change in the pressure as measured by the 
gauge. It should be remarked that in measuring these high 
vacua, the pump was usually stopped to allow time for the 
equalisation of the pressure throughout the apparatus... The 
alternating current in the primary of the coil was only 2°5 amperes 
with argon, whereas 4 amperes had been used with air. The 
latter current, if used with argon, would have melted up the 
kathodes. Finding no absorption at this pressure, the pump 
was started to run very slowly, and the same alternating dis- 
charge was continued. The sputtering of the electrodes rapidly 
increased, and at a vacuum of about one-tenth of a millimetre, 
the upper electrode suddenly melted off. Another tube was 
then tried, but met with a similar fate at the same degree of 
vacuum. The failure was so sudden that it was difficult t 
control the current in time. If the argon is actually absorbed, 
it is clear that the phenomenon depends upon very special con 
ditions of temperature and discharge. It is possibly that the 
absorption is only apparent, and corresponds to a very suddem 
increase of resistance to the discharge at a particular degree of 
vacuum, such as occurs in an ordinary X-ray tube when the 
boundary of the dark space reaches the antikathode. With 
greater care, it may be possible to decide this point, but an 
unfortunate accident to our water mains prevented furthes 
investigations at the time. It is clear, however, that the 
behaviour of argon is peculiar, and it seems probable that most 
of the ordinary kathode ray phenomena are due to residual 
hydrogen. 


THE ORIGIN OF THE EUROPEAN FAUNA? 
HAVE endeavoured to show how the present fauna of 
Europe originated. For that purpose it was found advisable 

to commence the inquiry by the study of the past and present 
fauna of an island. The British Islands, and in particular 

Ireland, seemed to me most suitable for that object. 

1 Summary of a paper by Dr. R. F. Scharf, read before the Royal Irish 

i v. 


Academy. (Reprinted from the /’receedings of the Academy, 3 ser. vol. 1 
No. 3, 1897.) 
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The fauna of Ireland as well as the flora is found to consist 
mainly of two elements, one of which came from the north and 
the other from the south. In the fauna of Great Britain the 
same two elements occur, but there is, in addition, a third—an 
eastern one—chiefly confined to the eastern counties. The 
southern element contains animals which came originally from 
south-western, and others which migrated to the British Islands 
from the South and Central Europe. The former are confined 
to the south-western counties of England and Ireland, whilst the 
latter are chiefly found in the south-west of England, Wales, 
Ireland, and the west of Scotland. The northern element chiefly 
occurs in Scotland, the north of England, and the north and 
west of Ireland. 

Though it may be admitted that a small percentage of the 
British fauna reached the British Islands by occasional means of 
dispersal, the bulk of it migrated on land. <A land-connection 
must therefore have existed formerly between Great Britain and 
Jreland, and the continent of Europe. 

The late Edward Forbes believed that the Lusitanian or 
south-western element in the Irish flora (it was not known at the 
time that there was also a similar fauna) came to Ireland in 
Miocene times and survived the Glacial Period on a now sunken 
land which lay to the south-west of that island. Almost all 
other authorities are convinced that both flora and fauna were 
entirely exterminated in Ireland during the Pleistocene Epech, 
and that what exists there now, migrated to it after the Glacial 
Period. 

A short statement of the general conclusions arrived at with 
regard to the geographical changes in Europe during later 
Tertiary times, and the chief migrations of animals now follows, 
so as to facilitate the comprehension of the principal arguments 
advanced in favour of the view that there were two distinct 
invasions of northern species, and that the Irish fauna is alto- 
gether pre-Glacial. 

To judge from the range of the south-western European 
plants and animals in Ireland, it is evident, as Forbes suggested, 
that they came long before the other southern species or the 
northern ones. Last of all came the eastern or Siberian migrants. 
These never reached Ireland, but as we have such abundant 
evidence of the time of their arrival in Europe, the shistory of 
their migration is of great importance, since it furnishes us with 
a clue to the date of earlier migrations. 

We have geological evidence that a vast migration proceeded 
from Siberia, and entered Europe between the Caspian and the 
Ural Mountains. <A large number of mammals came with this 
Siberian invasion, and no fewer than twenty-nine species reached 
England, ten of which still inhabit Great Britain. There is no 
evidence that any of them ever lived in Ireland. 

I have endeavoured to ascertain the causes of that migration 
and its geological date. Both Tcherski and Brandt, the two 
highest authorities, are of opinion that the present Siberian 
fauna lived in the country already in pre-Glacial times, and that, 
with the addition of some now extinct forms, such as the 
mammoth, it flourished as far north as the New Siberian Islands. 
Since the advent of the Glacial Period, the fauna is supposed to 
have very gradually retreated from these high northern latitudes, 
which are now almost uninhabitable. 

Against these views it has been urged that, to some extent, 
the mammalian bones and carcases found in the New Siberian 
Islands, rest on a solid layer of ice, and that as this ice was 
probably formed during the Glacial Period, the migrations must 
have taken place in post-Glacial times. This presupposes an 
extraordinary amelioration of climate in Siberia, the effects of 
which certainly would have been felt in Europe, but of which 
we have no evidence. 

There is geological evidence that a marine transgression took 
place in Northern Russia in early Pleistocene times, and that at 
the same time the united waters of the Caspian Sea and the Sea 
of Aral covered a large tract of the central parts of that country. 
It is supposed by some naturalists (and in favour of this view I 
have collected some additional facts) that the White Sea and 
this large inland sea were connected right across Russia, thus 
forming a barrier by means of which the Siberian fauna was 
prevented from migrating to Europe. It is also suggested that 
the whole of the continental boulder-clay is a marine deposit, 
and that its maximum southward extension approximately marks 
the shores of a north European ocean. 

In support of this view are quoted a number of Caspian 
species which must have come from the Arctic Ocean, and the 
fact of the occurrence of Dreyssensia polymorpha, in the lower 
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and not in the upper continental boulder-clay, thus proving that 
a migration took place in both directions. 

As all the deposits in continental Europe, containing remains 
of Siberian mammals, are of a later age than the lower boulder- 
clay, it seemed to me that the connection between the Aralo- 
Caspian and the White Sea must have ceased to exist during 
and after the Intérglacial phase of the Glacial Period, which 
would also explain the absence of Dreyssensia in the more 
recent beds. The Siberian fauna probably began to pour into 
Europe immediately after the deposition of the lower continental 
boulder-clay. But since the first Siberian mammals made their 
appearance in England, during the deposition of the Forest-bed, 
the British newer Pliocene beds must be contemporaneous with 
this boulder-clay. Further proof of this will be mentioned 
later on. 

Some further evidence is now given in favour of the marine 
origin of the boulder-clay, and the causes of the absence of 
marine shells in the Russian deposits are explained. 

We have geological proofs that the Siberian fauna migrated 
to Europe on a tract of country known as the ‘‘ Tchernosjen” 
or black earth of Russia, and that this originated from the decay 
of grass which grew there during long ages. This fauna then 
invaded Central Europe and Great Britain. In France its 
further progress was arrested by the river Garonne. England 
and France must therefore have been connected; whilst the 
absence of deposits containing Siberian mammals from 
Scandinavia proved that it was separated from the continent. 

The Northern or Arctic element in the Irish fauna must have 
come directly from the north. It is more or less confined to 
the northern and western parts of Ireland, and forms a large 
proportion of the fauna of Scotland and Scandinavia. It 
suggests that a land-connection between the latter and the 
British Islands must have existed. The present and past range 
of the Arctic hare, the reindeer, and the stoat are discussed in 
detail to show that such a connection actually united the two 
countries. Reference is also made to the North American 
species occurring in Ireland which belong to the same migration. 

The evidences in favour of a former land-connection between 
Scandinavia and Greenland va Spitsbergen are now reviewed. 

It is suggested that the American marine mollusca which 
have been discovered in late Tertiary deposits of the east coast 
of England reached that coast, not from the Atlantic, but from 
the Arctic Ocean by means of the sea which extended from the 
White Sea to the German Ocean. 

The migration of terrestrial animals and plants from this 
ancient northern land southward took place chiefly during 
the deposition of the newer English crags, and of the continental 
lower boulder-clay, that is to say, before the Siberian migrants 
set foot on British soil. 

The southern migration to the British Islands commenced 
earlier than either the Arctic or the Siberian. Numerous instances 
are quoted to prove that the southern fauna is composed of 
species of south-western and of southern and Central European 
as well as of Asiatic origin. ; 

In connection with the origin of the Red Deer, the nature of 
the geographical changes which the Mediterranean basin has 
undergone during later Tertiary times are now discussed. 

I have endeavoured to show that Ireland was separated from 
England at the time while the migration from Southern and 
Central Europe was in progress. The contradictory evidence 
from fossil sources as to the climate prevailing at that time in the 
British Islands are there now discussed. 

The orgin and nature of the Glacial Period is so intimately 
connected with these faunistic problems, that it has been thought 
advisable to devote a short chapter to this important era in_the 
life of the direct ancestors of our animals. The prevailing 
opinions as to temperature and general atmospheric conditions 
during the period are reviewed in connection with the questions 
as to the possibility of a survival of the terrestrial fauna and 
flora chiefly in the British Islands. The British Pleistocene 
fauna does not indicate the prevalence of Arctic conditions— 
neither does the flora. 

This fact certainly supports the view formerly held by 
geologists that the phenomena in Northern Europe, now 
attributed to land-ice, have been produced by sea with floating 
icebergs, under conditions somewhat comparable to those at 
present obtaining in Tierra del Fuego. A succinct statement 
of my views on the Glacial Period and the geographical 
features of Europe at the time—as derived from a study of the 
European fauna and of its origin—concludes this memotr. 
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ON TECHNICAL 
AUSTRIA. 


MANCHESTER S REPORT 
EDUCATION IN GERMANY AND 
[> pursuance of a resolution of the Technical Instruction 

Committee of Manchester, confirmed by the City Council, 
a deputation, comprising Alderman James Hoy, Alderman J. II. 
Crosfield, Councillor Nathaniel Bradley, Mr. Ivan Levinstein, 
Mr. John Craven, Mr. Charles Rowley, with Mr. J. H 
Reynolds (Director), recently visited certain institutions and 
schools on the continent devoted mainly to scientific and 
artistic instruction as applied to industrial and commercial 
pursuits. The Report of the Committee has just been pub- 
lished, and the following extracts from it will do much to show 
the British public the extent to which provision is made in 
Germany and Austria for the supply of instruction of a scientific 
and technical character in aid of the commerce and of the 
industries of these countries. 


Since 1891, when a deputation from the Technical Instruction 
Committee visited some of the continental countries, the Council 
has undertaken the task of maintaining the Technical and Art 
Schools of the city; and with the purpose of giving full effect 
to this responsibility, has already not only greatly developed 
these institutions, but has embarked upon the erection of the 
largest technical school in the country, the proper equipment 
of which is a matter of the most serious concern and importance. 
The erection of the new school was begun in August 1895, 
and its completion, ready for occupation, is confidently expected 
at an early date. The Committee, therefore, felt that it was 
high time the question of the equipment of the school was con- 
sidered, especially in respect of the important departments 
concerned with the textile industries, with the industrial 
applications of chemistry, and of physics in relaticn to electrical 
engineering. 

The extraordinary development which has taken place within 
quite recent years in electrical science as applied to electrical 
engineering industries, and the certainty of great extension in 
the near future, make the equipment of a large technical school 
a responsible matter. 

Hardly less important than electricity is the great textile in- 
dustry in its various departments of spinning, weaving, design- 
ing, «lyeing, and finishing, in some of which we find ourselves 
at a serious disadvantage (especially those in which chemistry 
plays a part) as compared with our foreign competitors. 

It has been found necessary in the dyeing and finishing schools 
abroad to discard mere laboratory methods, and to equip them 
on a scale approaching that of the works themselves, and 
analogous to the practice obtaining in the spinning and weaving 
schools, so as to give the students who are trained in them a 
real, practical, and effective knowledge of the processes em- 
ployed. 

THE CREFELD DYEING SCHOOL. 

Hence at Crefeld, where the Textile School already enjoys a 
world-wide repute for the splendour of its equipment, and the 
effectiveness of its influence in promoting the special industry 
for which Crefeld is famous, and which finds in this country its 
best market, the Prussian Government have built and equipped 
a large three-story building in the near neighbourhood of the 
present Textile School and Museum as a Dyeing and Finishing 
School. This School contains extensive chemical laboratories 
for instruction in qualitative and quantitative analysis, physical 
laboratories, drawing-rooms, lecture and testing rooms, chemical 
museum, reading-room and library. In the library are to be 
found technical books of all nations bearing upon textiles, all 
of which are introductory to the special work of the school, 
namely, the dyeing and finishing of textile goods, particularly 
those of importance to the special indusuies of Crefeld and the 
district. 

Much attention is given to the examination of colouring 
matters, and to mordanting on all kinds of fibres and cloth; 
and constant experimenting, with a view to new materials and 
processes, is a special feature of the instruction. Experiments 
are undertaken in testing the colours employed, and in dyeing 
the yarns for exposure to light, adverse atmospheric influences, 
resistance to acids, alkalis and soaps; and investigations are 
made with a view to the production of colouring matters formerly 
employed in the dyeing of old tapestries. Every effort is made 


to assist the manufacturers and merchants ; and on their behalf | 


the school will undertake investigations as to the dyeing and 


finishing of materials submitted, which, when completed, are | 
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reported to the manufacturer or merchant, with information as 
to the methods used, and the chemicals employed on the fabric, 
together with the cost of production. These investigations are 
carried on by the students under the direction of the teachers, 
and are of inestimable value to them as a training in solving 
real industrial problems. 

THE CREFELD SCHOOL AS AN EXAMPLE TO BE FOLLOWED, 

Your deputation is convinced, as a result of the inspection of 
the Crefeld School, that the Manchester district would gain 
materially by the development of the Textile School in the new 
building on the same lines. 

(1) By the increase in the number and variety of the looms 
and of the goods woven upon them. 

(2) By the establishment of a school of tinctorial chemistry, 
and of practical dyeing and finishing, upon an adequate scale, 
alike in respect of the completeness and the real efficiency of the 
machinery employed. 

(3) By the establishment, in actual touch with the other 
departments of the school, of a well-organised museum, replete 
with examples of ancient, medizval, and modern productions of 
the best type of workmanship, colour, and design. 

It is to variety and excellence in these respects that Lancashire 
must look to maintain and increase its supremacy and reputation 
as a manufacturing centre. 


How 

As showing the theroughness and the zeal with which the 
Government supplies the means of technical training in the 
various industries of the country, it was stated to the deputation 
that if any paper—dealing, for example, with some department 
or detail of the textile industry—is read before any foreign 
society, and is published, or appears in any journal, the com- 
munication is immediately translated and circulated throughout 
the textile schools of Prussia, with directions to have it dealt 
with as a lecture to the students ; and if models, illustrations, or 
lantern slides are required by way of illustration, they are pre- 
pared and sent with the paper. Moreover, in Berlin there exists 
a department of the Bureau of Education not accessible to 
visitors or inquirers, where models, diagrams, and other means 
of illustration are prepared and circulated to the technical 
schools of the country. 


THE 


PrRuSSIA DISSEMINATES TECHNICAL INFORMATION, 


STANDARD OF TECHNICAI 


GERMANY. 


EFFICIENCY AND IHIIGH 
INSTRUCTION IN 

Your deputation are convinced that the textile schools of 
Germany, so far as they have observed them, are of singular 
value in training up a supply of exceedingly well-instructed men, 
capable, by reason of the methods employed, the examples 
studied, the variety of the appliances used, and the investigations 
and experiments made, to take the lead as foremen, managers 
and manufacturers in the industries concerned. 

The present and potential importance of the 
engineering industry led your deputation to visit Darmstadt, 
where, in 1895, the Technical High School was entirely reluilt 
on a greatly enlarged site at a cost of 130,000/. The school 
includes, in addition to the main building, and opposite to it, 
two fine buildings—one for physics and technical electricity, and 
the other for pure chemistry, electro-chemistry, chemical 
technology, and pharmacy. 

It is important to remember that these figures referring to the 
cost of building represent a much larger corresponding cost in 
England-—for example, the cost of the Darmstadt building, 
which is of stone, was only 5¢. per cubic foot, which is about 
half the cost of similar buildings in England. This remark 
applies also to statements of cost of administration and of 
teaching—salaries being on a lower scale than with us. It is, 
however, important to observe that the principal professors enjoy 
the status and the advantages of civil servants. 

It is to be noted that Darmstadt has only 57,000 inhabitants, 
and that the entire State, of which it is the chief city, has a 
population of not more than one million. This Technical High 
School is an institution of university rank, and is built on a scale 
of great liberality. Considerable as it is, it was felt | 


electrical 


by the 
authorities that the growing demands and development connected 
with electrical science and its adaptation to industrial needs and 
the general service of the community necessitated the establish- 
ment of special provision in suitably equipped buildings of means 
of instruction in electro-chemistry and electrical engineering. 
This has been done, as already stated, in two new and separate 
buildings (which are even now being enlarged), on an excep- 
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tionally complete scale. The efficiency, extent, completeness, 
and fine organisation of the equipment in the electrical building 
especially impressed the deputation. 

Darmstadt undoubtedly possesses the means of giving the 
highest possible theoretical and practical instruction to electrical 
engineering and electro-chemical students, and that this is 
highly appreciated is shown by the fact that out of the 1100 day 
students in attendance in this school (all of whom are over 
eighteen years of age), more than a third of them are enrolled 
in the physics and electrical engineering division. The reputa- 
tion and efficiency of the school attract a large number of 
students from various European countries. 

The equipment of this school has set before the deputation an 
excellent example of the methods to be followed in equipping 
the electrical engineering and physical department of the new 
Technical School of this city, though we may not hope that it 
can be approached either in extent or completeness, for want of 
space and want of means. The cost of this department alone 
bas been 28,000/. ; and the building, which is three stories in 
height, stands upon a space of ground 123 feet by 140 feet. 

The comparatively advanced age of the day students in 
German technical schools is especially remarkable as showing 
{1) the relative position of technical schools with respect to 
general education on the continent and in England ; (2) the 
standard of attainment reached before entering upon specialised 
studies ; and, lastly, as indicating the advance which is possible 
under such circumstances. 


ADVANTAGES OF SCIENTIFIC AND TECHNICAL TRAINING 


Without doubt the general industry of the country gains im- 
aensely by the extended time given to scientific technical train- 
ing in the supply of a large number of adequately educated 
men. Nothing is more striking than the prevision of those re- 
sponsible for the education of the German and Swiss people in 
providing the means for the best possible training in chemical 
science and its industrial applications. 

The sense of the importance of chemistry as a predominant 
factor in future industrial developments, led to the establish- 
ment of large and costly laboratories, directed by the most 
eminent men of science of the day, where students were en- 
couraged to devote five, six, or even seven years to study, with 
the result that it has unquestionably placed the German and 
Swiss manufacturers, especially the former, easily first as the 
greatest producers in the world of colours and fine cheinicals. 

The success of this policy may be realised from the fact that 
the great colour manufacturing works of the Badische Anilin 
and Soda Fabrik at Ludwigshafen, on the Rhine, alone employs 
mearly 5000 men and upwards of 100 scientifically trained 
chemists, its technical laboratories themselves being on the 
scale of the laboratories of a great university. In 1865 this firm 
employed only thirty workpeople. These works are but one of 
several ona similarly large scale. 

The command of the world’s market in colouring matters and 
pharmaceutical products derived from coal-tar, the value of 
which is estimated at about 10,000,000/. sterling, is in the 
Ahands of Germany to the extent of three-fourths, 75 per cent. of 
which is sent abroad 

The success in this great department of applied science has 
stimulated the educational and industrial leaders of Germany to 
further efforts, and the recent great advance in knowledge in the 
department of physical science has resulted in the erection and 
equipment of electrical laboratories on an imposing scale at 
Stuttgari ata cost of 100,000/. (including additional provision 
for the study of pure chemistry), at Hanover, where a new 
Electro-Technical School has been added to the Royal Technical 
High School, and again, as already stated, at Darmstadt. 

It is clear that the educational advisers of the various German 
Governments are of opinion that the same success which has 
already attended the establishment of numerous and costly 
chemical laboratories in stimulating German industry, and 
placing the nation first. in the manufacture of chemical colour 
products, will be repeated through the establishment of like 
daboratories for the study of technical electricity as applied to 
the field of chemistry and to engineering, 

The real bearing of the importance of electricity in association 
with chemistry in the production of new organic and inorganic 
compounds, and by electrolytic action of the more economical 
production of chlorine and uf such metals as zinc, nickel, sodium, 
potassium, and aluminium, is hardly fully grasped in_ this 
country, so far as means exist for its study ; but there is abun- 
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dant evidence of the activity af Germany in the establishment of 
special schools and laboratories, splendidly equipped, with a 
view to important industrial developments in the near future, 
which will win for Germany a similar pre-eminence to that she 
has attained in the domain of chemistry. 

PROGRESS IN GERMANY. 

That Germany is in a prosperous condition, due to her suc- 
cessful manufacturing and commercial enterprise, was plainly 
evident on every hand in the extension of her cities—the making 
of new streets, and the erection of fine, handsome buildings 
which is going on everywhere in her large towns. : 

It is not less clear that the schools are the root and base of 
this surprising industrial development, and are the main contri- 
butors to this great economic result ; it is no less certain that if 
we are to maintain our position as a great industrial community, 
it must be by following and adopting the same methods. ; 

It is not, however, only in the domain of science that Ger- 
many is making great progress. In almost every town visited 
by the deputation fine industrial art museums were found, 
arranged with the express purpose of cultivating a knowledge of 
what has already been accomplished in the production of fine 
examples of colour, design, and workmanship. Every technical 
school has its special museum of objects applicable to its pur- 
poses. Notably was this the case in Berlin, Vienna, Nurem- 
berg, Crefeld, and at Diisseldorf, in which latter place the 
Industrial Art Museum is said to be the finest inthe Rhine land. 
These museums help to preserve and hand down the traditions 
of past achievement and excellence, and stimulate the desire to 
reach to as high, or higher, levels to-day. 





INFLUENCE OF TECHNICAL SCHOOLS ON INDUSTRY. 

In submitting this report, your deputation are not insensible to 
the consideration that 1t may be thought that a too favouralle 
view has been taken of the educational provision and the indus- 
trial advance observed by them in German States as compared 
with the position in England. 

In deprecation of such possible criticism, they would observe 
that it is by no means a difficult matter to trace to the influence 
of the schools, and the system of education generally, the 
improvement which has marked the manufacturing progress of 
Germany and especially the unique position occupied by the 
chemical industries in that country. 

Almost every industry has schools specially equipped and 
stafled—well described by the phrase Mono-technic Schools, 
Such schools are almost unknown here, or are to be found in 
connection with only one or two industries, as, for example, with 
weaving and dyeing, and one or two other industries, such as 
tanning ; but even in these cases the number is very limited, and 
the day students are comparatively few, whilst the equipment is 
nowhere on the ample scale of Crefeld, 

The German Mono-technic School is intended primarily for 
day students, and only incidentally for evening students. The 
knowledge, skill, and experience of the highly-qualified staffs 
are all directed to the advantage and cultivation of the day 
students, and your deputation are of the opinion that that policy 
must be followed here if any marked industrial advance is to 
be secured. 

The attention of the deputation was frequently directed to 
the importance of another factor in the development of German 
commercial progress, namely, the careful attention given to 
the study of foreign languages, especially to English (which 
latter language is most successlully taught), with a view to their 
use in business transactions, and of enabling those engaged in 
commerce to come into the closest relations with customers In 
all parts of the world. 

It is further desirable to draw attention to the advantages 
enjoyed by foreign nations by the adoption of the metric system. 
The ease with which the knowledge and use of it is acquired, 
and its universal adoption, in all scientific training and investiga- 
tion, not to speak of its value in commercial transactions I 
foreign markets where, with rare exceptions, it is employed, 
make its universal adoption here much to be desired. 

The excellent system of secondary education has greatly con- 
tributed to this, but, in addition, special commercial schocls are 
found in all the largest towns. 


LESSONS TAUGHT BY GERMANY. 
Referring once more to Germany and especially to Prussia, 
your deputation cannot conceal their sense of the advantage. 
whatever may be the ultimate drawbacks, of a centralised 
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bureaucratic administration which, taking a careful survey of 
the educational and industrial needs, places the schools here or 
there as circumstances require, brings them into mutual relation, 
supplies ample means, and effectively assists without loss of 
time the industrial advance. Something may be lost of 
‘freedom, variety, and elasticity,” and that loss may ultimately 
be serious in its effect upon individual initiative, upon which we 
as a nation so confidently rely. Which is the better policy the 
future can alone determine. It may, however, be safely 
asserted, that it is high time the effort was made in this country 
to give to our youth the educational advantages, general and 
special, which are enjoyed by their rivals abroad. 

Exception has sometimes been taken to the size and cost 
of the new building now being erected by the Technical 
Instruction Committee for the Municipal Technical School, 
but your deputation have returned from their visit doubly con- 
firmed in their conviction that every foot of space will be 
needed, and that even when fully utilised and equipped it will 
fail to rival in amplitude of resource the the industrial 
schools of Germany and Switzerland. 


The report, of which the above is a summary, was presented 
to the Manchester City Council on Wednesday, October 20, 
when the following interesting discussion, abridged from the 
Manchester Guardian, took place upon it :— 

Mr. Alderman Hoy, Chairman of the Technical Instruction 
Committee, moved the adoption of the report. The report, he 
szid, contained the latest information as to the developments of 
technical instruction upon the continent, inthe countries named, 
in respect of certain specific industries, more especially textile 
manufactures, dyeing and finishing, and electrical engineering, 
and, generally, what was being done in these countries under 
the name of technical education. It was to this point, and to 
this alone, that he wished to draw the Council’s attention. The 
term ‘‘ technical education,” as generally used in this country, 
was much abused. It would appear to mean anything, as occa- 
sion might require, from an evening continuation school for 
teaching the elements of cookery or the practice of sewing and 
cutting-out, up to an institution designed to give the highest 
form of specialised scientific instruction. No doubt the grant 
of funds from the Exchequer, under the provisions of the 
Technical Instruction Act, and the vague and general definition 
of the objects of the Act, contributed to this loose inte rpretation 
of the phrase and to the application of the money in aid of 
almost every form of instruction. Let him give the definition 
of the phrase as understood in the Manchester Municipal Tech- 
nical School :—‘* The chief object of the Technical School is to 
provide instruction in the principles of those sciences which bear 
directly or indirectly upon our trades and industries, and to show 
by experiment how these principles may be applied to their 
advancement.” This object was carried out in two ways 
first, by day instruction ; second, by evening instruction. As 
with the country generally, evening teaching was at present by 
far the most important in point of the numbers taught and range 
of subjects, the numbers in the daytime being only the merest 
fraction of those in attendance at night. The object of the even- 
ing student was to supplement the practice of his daily occu- 
pation by an attempt to study and to understand the scientific 
principles which underlie it, in the hope of increasing his effi- 
ciency asa workman. Without doubt this was a most “desirable 
object, and the schools which provided such instruction and 
those who took advantage of it, often under conditions re- 
quiring the greatest sacrifice of time and strength, deserved the 
highest praise. Nevertheless, importe ant and valuable as was 
the provision made in this country for evening scientific and 
technical instruction, and useful as it undoubtedly was to the 
artisans who with scant educational equipment endeavoured to 
profit by it, it could not, when regarded from the wider view of 
the serious industrial and commercial compeétition among the 
leading nations of the world, be accepted as satisfactory or as 
sufficient to enable this country to maintain its position, especi- 
ally in those industries where scientific knowledge and training 
were indispensable factors. Thus the efforts of the chief con- 
tinental nations were directed to the highest scientific fraining 
of those who were ultimately to become the leaders and 
organisers of the great scientific industries. The main point of 
interest in the report now presented would be found, therefore, 
to lie in the emphasis (only faintly indicative of the real extent 
and wealth of equipment and teaching power which was ob- 
served) laid upon the abundance of the provision for scientific 
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instruction to day students preparing to enter upon industrial 
pursuits, and its quite extraordinary development within the 
past few years. In every industrial centre new buildings were 
rising, old institutions were being enlarged, and their equipment 
increased in order to keep pace with the demand for better and 
more advanced training in science and art, with a view to in- 
dustrial and commercial advancement. The advance in scientific 
knowledge of the past half-century had changed the conditions 
of the industrial probiem, and had gone far to equalise the 
struggle for industrial supremacy, or at least was tending to 
make countries once dependent upon us for supplies of manu- 
factured goods more self-contained and self-supporting, and even 
to enable them to meet us in open markets. It was a case of 
steam dependent upon abundant coal supplies verses electricity de- 
pendent upon abundant water power. Germany had jr me found 
her reward in her command of the market for products requiring 
the aid of the highest scientific skill in chemistry, due entirely 
to the existence of her schools, and what she had done in the 
domain of chemistry she hoped confidently she woul? do in that 
of electricity also. The future of the manufacturing industry 
depended entirely upon the application of the highest scientific 
skill and experience in developing natural resources and pro- 
ducts, and those nations which realised the truth of this and 
provided fur the training of the leaders and organisers of industry 
would surely win the day. Nothing struck the English visitor 
to Germany more than the extraordinarily large number of well- 
educated young men in the day departments of foreign technical 
schools, clearly pointing to the recognition of the value of 
scientific training as the chief element and necessity for industrial 
efficiency and success. The report now presented was not 
written with any idea of depreciating the value or skill and 
efficiency of the English workman, but with the aim of showing 
how much more efficient would be the result of his efforts if 
directed by leaders and managers who were themselves thoroughly 
trained in the principles of science and of art in their application 
to the industries in which they were engaged. Without doubt 
we had the finest race cf workmen in the world. Their fine 
qualities would be improved by education, and their opportunities 
of advancing to the front rank of leaders and managers in our 
great and varied industries would be well served by the facilities 
now increasing on every hand in-every industrial centre of the 
country through the operations of the Technical Instruction Act. 
and he, as one of their sincere well-wishers, trusted that they 
would take full advantage of the facilities thus freely offered 

Mr. Alderman Crosfield, deputy-chairman of the Technical 
Instruction Committee, in seconding the motion, mentioned 
that the deputation was accompanied by Mr. Charles Rowley 
and by Mr. Reynolds, director of technical education, both ov 
whom showed great interest and enthusiasm in the subject. 
The deputation found that since the deputation from the Corpor- 
ation, headed by Mr. Alderman 6 tet went to the continent 
some years ago very great progress had been made, particularly 
in Germany. The paternal Government of Germany and the 
good sound sense of the German people had put that country far 
ahead of us in educational matters. The difference between the 
German artisan and the Lancashire artisan was very great, 
and if we did not take care we should be not only as far behind 
that country as we were at present, but a great deal further. 
The idea that students should go to the technical schools unpre- 
pared, which was a thing we suffered from very much here, was 
apparently entirely unknown in Germany. It was much 
regretted that in this country parents, preferring a few shi 
now to pounds a few years hence, should take their childret 
away from the day schools at such an early age 

Mr. N. Bradley, who also accompanied the deputation, said 
he was struck with the complete way in which the work was 
done in the technical schools in Germany. Every penny that 
could be spent in Manchester for the purpose of technical in- 
struction would be to the advantage of Manchester and of the 
people of this country. The impression that entered his mind 
was that in all industrial pursuits where there was competition 
it was a great advantage to see the other side. Consequent on 
the kindness of the professors and the officials connected with 
*, was 








the continental institutions which they visited, everything 
shown to them, and the benefits of experience were plac 
reservedly at their disposal. They found that the schools were 
conducted under a system in which cleanliness a 

showed themselves on every side. The result of 
the pupils received was exemplified in this cou 
a fact that foreigners came to Englan 
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to be held by Englishmen. He believed it would be possible 
to save a very large sum of money to the ratepayers if the 
equipment of our technical schools were made far more efficient 
than they had been. 

Sir Bosdin Leech supported the resolution. They had, he 
said, just heard what was being done on the continent. He 
had recently crossed the Atlantic and travelled in America and 
Canada, and he found that there the course of education was 
being greatly pushed forward. He saw what was being done 
there in the way of the introduction of labour-saving appliances, 
and in the efforts that were being made to oust us from the 
markets of the world, and unless we went forward much more 
quickly than we had done up to now, improving the minds of 
our children and increasing our scientific teaching, we should 
be distanced very materially. Already we were far behind the 
United States and Canada in the matter of electricity. In 
thirty or forty towns which he visited he did not see a single 
horse employed in traction. Electricity was used, and people 
were able to get about very rapidly. Electricity was also ap- 
plied to the lighting of streets in a way that was most effective. 
He felt that we should strain every nerve to help forward the 
work of the Technical Instruction Committee. 

Mr. Alderman Higginbottom said he had had an opportunity 
of seeing on the continent what Sir B. Leech had seen in 
America The subject of electricity had occupied a great deal 
of the attention of the Technical Instruction Committee, and 
he wanted to emphasise very strongly that it was the duty of 
that committee to place every convenience before their studen‘s 
who were studying electricity. He regretted that he and those 
who accompanied him were forced to the conclusion that Eng- 
land was very much behind continental nations in regard to 
electrical work. Sir Bosdin Leech had said that electric traction 
was everywhere adopted in America. It was also almost uni 
versal on the continent. But besides electricity, we had something 
else to learn. We had been under the belief that we were the 
home of engineering, but we were nothing of the kind. He 
had travelled through the principal cities of France, Germany, 
Austria and Italy, and had visited fifty of the finest electric sta- 
tions for traction and lighting purposes, and, with one exception, 
he found that all the machinery used in those stations was from 
the works of continental firms. The deputation had seen engines 
of 1000 and 1500 horse-power, vertical and triple-expansion 
engines—which we thought we could build in Lancashire better 
than anybody else—and he was bound to say that he had never 
seen finer. The whole secret of the success of the foreign engineer 
was that for many years the foreigner had been giving his 
students the best technical instruction possible. He said nothing 
about the capabilities of the German workman as compared with 
those of the English workman. The English workmen were 
superior to the German or Italian workmen in the matter of 
ordinary work, but as regarded technical training and in matters 
of detail they were far ahead of us. The workshops were kept in 
the cleanest and most systematic way, and they were able to turn 
out work cheaper than it could be done in England. 

Mr. Alderman Rawson said the matter under discussion was 
not merely of local, but of national importance, and attention 
to it was requisite if we were to maintain the position we had 
hitherto held. Since the establishment of the textile depart- 
ment of the Technical School in 1882, the Committee had been 
dependent upon the foreigner in every case but 6ne for the 
teaching of dyeing, bleaching, and printing, and they had paid 
higher salaries in that department than in any other, with one 
exception. The foreigner had anticipated us not only in 
technical matters, but in the preparation of men who were 
competent to teach in those subjects. He hoped the report of 
the Committee would be widely circulated and read. With 
regard to our general system of education, he hoped the time 
was not far distant when the clever child of the poor man would 
be able to proceed from the elementary school to the Grammar 
School, the Technical School, Owens College, and the 
University. 

Mr. Trevor said he hoped the effect of the speeches that had 
been made would be to induce public men to pay more attention 
to the subject under discussion ; then they would perhaps not 
feel called upon to subscribe so much in the way of amusement, 
and give rather more to matters of real profit. At the Owens 
College he understood they had an important section for giving 
instruction in steam-engine testing. The subject of steam-engine 
testing and the taking of diagrams was a most important one ; 
yet last week the number of students from this great centre of 
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engineering, with its half-million of inhabitants, was only five, 
and the teacher told the students that unless they could make 
the number up to seven it would not be worth while to carry 
on the class. The fees, he understood, were only two guineas 
for a term of ten lessons. We possessed as much conceit as any 
country on the globe—he meant the thing that stood in the 
place of ability ; it was very common—but we could only pro- 
duce five young men interested in their work to the degree that 
they wished to perfect themselves in it. We were always talk- 
ing about our being the best workmen in the worl!. Those 
who worked were the best, but men should do a little more for 
the honour of their work, and, apart from the question of wages, 
try to perfect themselves in it. It was time the British work- 
man should try to improve himself individually, and not depend 
so much upon organisation. If he would take more advantage 
of the expensive arrangements that were provided for him, and 
study, we should get back our trade. 

Mr. J. Phythian (Gorton) said that as a member of the 
Amalgamated Society of Engineers he went upon the deputation 
with a prejudiced mind He believed the working men of 
England were capable of building engines and dynamos superior 
to any, but his opinion had been changed. He saw work done 
by continental artisans—and he thought he was a fair judge of 
good work—which would put to shame a great deal of the work 
done in this country. He was perfectly certain he never saw 
better engines built than those which he saw being constructed 
on the continent. He attributed this to the care with which 
the workmen were trained in details, which enabled them to 
excel in those niceties which were absolutely essential in the 
making of engines and boilers. 

Mr. Mainwaring said as a member of the deputation he was 
glad some plain unvarnished truths had been uttered in that 
chamber. Twenty years ago he visited some of the towns 
visited by the deputation, and he was amazed at the great ad- 
vances which had since been made. It was quite time the veil 
was torn from the eyes of the English workman, and that we 
abandoned the short-sighted belief that no one could touch us in 
our various industries. The deputation had not come in contact 
with a single foreman of works in Germany who could not speak 
to people in either French or English. He should like to know 
where they would find a foreman in works at home who would 
be able to speak to a visitor in German or French. They found 
that these foreign foremen could speak to them as easily in 
English or French as in their native language. 

Mr. Wilson said he had seen engine work in America and 
Canada, and he had recently travelled on the continent, but he 
had seen nothing which, to his mind, was superior to English 
workmanship. He had heard it stated repeatedly that German 
workmen were not superior to English workmen when they 
came to work witlr the vice, and he believed that was an under- 
stood thing. He should strongly oppose the introduction of 
any foreign machinery into Manchester in connection with the 
extension of the use of electricity. 

The resolution was adopted. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 

CAMBRIDGE.—Sir W. L. Buller, F.R.S., has presented to 
the University a valuable skeleton of the Elephant Seal for the 
Museum of Zoology. 

Dr. Hobson, F.R.S., Dr. Bryan, F.R.S., Mr. A. N. White- 
head, and Mr. A. Berry have been appointed examiners for 
Part ii. of the Mathematical Tripos. 

The examiners for the Natural Sciences Tripos 1898 are: 
in Physics, Mr. Shaw, F.R.S., and Mr. J. T. Bottomley, 
F.R.S. ; in Chemistry, Mr. A. Scott and Dr, W. H. Perkin, 
F.RS.; in Mineralogy, Mr. A. Hutchinson and Mr. L. 
Fletcher, F.R.S. ; in Geology, Mr. Teall, F.R.S., and Mr. 
Marr, F.R.S.; in Botany, Dr. Marshall Ward, F.R.S., and 
Prof. R. W. Phillips ; in Zoology, Mr. Shipley and Mr. Jetirey 
Bell, F.R.S. ; in Anatomy, Dr. Barclay Smith and Prof. A. M. 
Paterson ; in Physiology, Dr. Shore and Dr. Waller, F.R.S. 

The examiners for the Mechanical Sciences Tripos 1898 are 
Prof. Ewing, F.R.S., Prof. Perry, F.R.S., and Mr. Peace. 

Mr. Marr and Prof. Judd have been appointed examiners for 
the Sedgwick Prize in Geology. 

The Rev. Prof. Wiltshire has given his extensive and valuable 
collection of minerals to the Mineralogical Museum, It con- 
tains a large number of beautiful and costly specimens. 
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At the matriculation on October 21, 872 freshmen, including 
nine advanced students who had graduated in other Universities, 
were enrolled. 

The Harkness Geological Scholarship for women has been 
awarded to Miss Hilda D. Sharpe, of Newnham College. 


THE first Congregation of the Prifysgol Cymru (University 
of Wales) for conferring degrees was held in the Park Hall, 
Cardiff, on Friday, October 22. Ten students from Aberyst- 
wyth, Bangor, and Cardiff were admitted to the B.A. degree of 
the University, and five, including one lady, to the B.Sc. degree. 

THE new physical laboratory and workshop at the Langton 
Schools, Canterbury, were formally opened on Tuesday under 
the presidency of the Ven. Archdeacon of Maidstone. Dean 
Farrar gave an address in which he traced the growth of scientific 
instruction in secondary schools, and emphasised the work done 
by the Committee of the British Association in developing the 
newer methods. The new rooms give the school full facilities 
for instruction in science, as it now comprises chemical and 
physical laboratories, store-room, manual workshop, and a well- 
equipped lecture theatre devised somewhat after the plan of the 
chemical lecture theatre at the Royal College of Science. 


SCIENTIFIC SERIALS. 

American Journal of Science, October. — Fractional crystallis- 
ation of rocks, by G. F. Becker. Among the phenomena most 
often appealed to in support of the theory of magmatic segrega- 
tion or differentiation is the symmetrical arrangement of material 
in certain dikes and laccolites. But this separation is more 
readily accounted for by the theory of fractional crystallisation. 
Before solidification, the lava constituting a dike or laccolite is 
subject to convection currents. The colder masses flowing down 
the sides of the bed deposit first the less fusible rock, leaving 
the more easily fusible mass to solidify in the centre. The process 
only takes weeks where a molecular flow would take centuries 

On the conditions required for attaining maximum accuracy 
in the determination of specific heat by the method of mixtures, 


by F. L. O. Wadsworth. Errors in reading temperatures are 
the most serious. To avoid them, the calorimeter should be 


small, and the surface of the solid large. The initial tempera- 
ture of the latter should beas high as possible. The calorimeter 
should be surrounded by a water jacket, maintained at a tempera- 
ture higher than the initial temperature of the water by an 
amount given in an equation worked out by the author. He 


also describes an improved calorimeter in which the body is | 


conveyed in a small car of sheet copper along a track laid along 
an inclined tube which serves as a heating chamber. This 
prevents loss of heat, and also enables the observer to experi- 
ment upon small fragments.—On a new species of the Palinurid 
genus Linuparus found in the Upper Cretaceous of Dakota, by A. 
E. Ortmann. Two unique specimens of a hitherto unknown 
fossil have been acquired by Princeton University. They are the 
first remains of the Palinuridz found on the American conti- 
nent. They not only show all the chief characteristics of the 
family, but are so well preserved that their generic position may 
be made out. The fossil is congeneric with a species living now- 
a-days in the Japanese seas, namely with Liznuparus trigonus, 
hitherto regarded as a monotypic genus. The author calls the 
new species Linuparus atavus, and gives a full description. —On 
an improved heliostat invented by Alfred M. Mayer, by A. G. 
Mayer. The author describes a form of heliostat invented by 
his father, which is of simple construction and possesses certain 
decided advantages. It consists of a kind of wide telescope 
containing a large object-glass and a bi-concave lens which con- 
centrate a parallel beam upon a system of two total-reflection 
prisms, one of which is mounted on the axis of rotation. A very 
intense beam is thus obtained, which is at the same time so free 
from heat that the most delicate microscopic slides may be ex- 
posed to the rays. Magnifications of 3800 diameters may thus 
be obtained on a screen. 


American Journal of Mathematics, vol. xix., No. 4 (October). 
—On three septic surfaces, by J. E. Hill. The surfaces here dis- 
cussed at some length are thus introduced: If, in the general 
cubo-cubic transformation between two spaces, we cause the 
principal sextic of one space to degenerate into a twisted 
quintic of deficiency 2, and into a right line meeting the 
quintic twice, to the general cubic surface upon which the 
right line lies, there will correspond in the second space, a 
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septic surface upon which the line is triple and the quintic is 
double. If, however, the principal sextic of the first space 
breaks up into a twisted quartic of the second kind, and into a 
conic, meeting the quartic four times, to the general cubic sur- 
face passed through the conic, there will correspond in the 
second space, a septic surface possessing the quartic doubly and 
the conic triply. If, however, finally, the principal sextic of 
the first space degenerates completely, to the general cubic, 
passed through two transversals, and one line, of the remaining 
ingredients (four lines), there will correspond, in the second 
space, a septic surface, possessing three lines (corresponding to 
the first three above) triply and three lines (corresponding to 
the last three) doubly. —On Sylvester’s proof of the reality of the 
Roots of Lagrange’s Determinantal Equation is an examination 
by Dr. Muir of the applicability of Sylvcs‘er’s proof ( PAz/. Mag., 
1852) to an extension of the theorem which recently appeared 
in the 7Az/. Mag Dr. Muir gets some interesting results. —Dr. 
Kluyver, of Leyden, writes concerning the twisted biquadratic. — 
M. René de Saussure, in ‘* Calcul Geométrique Régle,” gives an 
analytical treatment of a subject which he had previousl dis- 
cussed, by a purely geometrical method (see his article “* tude 
de G‘ometrie Cinématique réglée,” vol. xviii. No, 4).—In a note 
on Mr. A. B. Basset’s paper, ** Theory of the Action of Magnet- 
ism on Light” (vol. xix. p. 60), Dr. Larmor offers a few re- 
marks which he hopes may be worth recording.—M. Paul 
Appell gives a few examples d'inversion d’intégrales doubles 
*‘que j’ai énoncé dans une courte Note des Com/fles rendus, Fév. 
1, 1897.” Two Notelets are: Bemerkungen zu C. S. Pierce 
Quincuncial Projection, by I. Frischauf, and on the Sign of a 
Determinant’s Term, by Ellery W. Davis. 


Bulletin of the American Mathematical Society, October, vol. 
iv. No. 1.—The number opens with an account of the fourth 
summer meeting of the Society, which was held at Toronto on 
August 16-17 of the present year. Owing to the meeting of 
the British Association, and from other causes, the success of the 
gathering exceeded all anticipation. Fifty-five persons attended, 
and twenty-one papers were read. An analysis of the papers 
is given, and two of them are printed 72 ex/enso—concerning 
regular triple systems. by Prof. E. H. Moore, and collineations 
in a plane With invariant quadric or cubic curves, by Prof. H. 
S. White.—‘“‘ A generating function for the number of permuta- 
tions with an assigned number of sequences ”’ is the title of a paper 
read by Prof. F. Morley at the May meeting of the Society. In 
Liouville’s Journal 1895, and in earlier memoirs, M. Andre 
proves the formula Pp, = 5 Paa,s + 2 Paras t+ (a2 -s 
P,—1, s- 2, Where P,,, is the number of permutations of # things 
(say of the number I, 2, . n) with s sequences ; and shows 
that (taking the number of sequences as great as possible) the 
numbers 4 P,+3,» are the coefficients of «"/#z / in 1/(I- sin «), 
when expressed as a Maclaurin series. Prof. Morley states his 
object to be to obtain a function of x and y which, when de- 
veloped in positive integer powers of x and y, will have P, 
the general coefficient.—Dr. V. Snyder reviews ‘*‘ La Géomeétrie 
réglée et ses Applications,”. by G. Keenigs. The reviewer 
remarks: ‘* One gathers that the author had intended to make 
the treatise much more extensive, especially as the second part 
of the title is entirely ignored. Roughly the book is a repro- 
duction, with some extensions, and some omissions, of parts of 
three papers by Prof. Klein (J/ath, Ann., ii. pp. 203-213; Vv. 
pp. 257-268 and pp. 278-293). Should one use the book, to 
enable him to better understand most of the memoirs on line- 
geometry, it would prove a valuable aid, but read alone, the 
reader would get but a narrow and one-sided idea of its useful- 
ness.” —The courses of lectures at the University of Berlin, and 
other fragments of mathematical news are given in the Notes. 


, as 


Symons's Monthly Me teorological Magazine, October.— 
Weather maps and early synchronous meteorological observa- 
tions. On June 5, 1850, the Secretary of the Smithsonian Insti- 
tution wrote to Mr. Glaisher to learn what was being done in 
this country. Mr. Glaisher’s reply is printed, and, as Mr. 
Symons points out, the letter is very remarkable, considering its 
date, and shows that the first reports made at fifty railway 
stations about the year 1849 were not telegraphed but were sent 
by train. These were collected each afternoon in London by the 
Daily News, and thirteen of them were printed in their next 
issue. The observations were also collated and charted day 
by day by Mr. Glaisher. The first daily report issued by 
Admiral FitzRoy was on September 6, 1860.—True time. This 
is a reprint of a circular by Mr. John Milne, stating that there 
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is no publication which shows the corresponding value in Green- 
wich mean time of the local time employed throughout the 
world. Such a table is muck wanted, and is indispensable in 
order to determine the instant of occurrence of earthquakes, 
magnetic phenomena, &c.—Sunless days and the day-distri- 
bution of sunshine in summer. This is a discussion of twenty 
years’ observations at Greenwich (1877-96). About one-fourth 
of our days are sunless. Spring has an average of 12°1; 
summer, 6°4; autumn, 25°0; and winter, 48°5 sunless days. 
The most ‘* bright sunshine’ occurs in May. During the five 
months May to September, 20 per cent. of the days have less 
than one hour’s sunshine, while 14 per cent. have ten hours, or 
more. There are only eight cases of fourteen to fifteen hours’ 
sunshine, and only one (in 1887) over fifteen hours.— Other 
papers refer to ‘so-called sulphur rains,” ‘‘ trees damaged by 
lightning,” &c. ‘ 


SOCIETIES AND ACADEMIES. 
MANCHESTER. 


“Literary and Philosophical Society, October 19.—Mr. 
"J. Cosmo Melvill, President, in the chair.—The death of Mr. 
James Heywood, F.R.S., the father of the Society, was an- 
nounced, and avote of condolence with the family was moved. 

~Prof. H. B. Dixon described experiments made in photo- 
graphing explosion-flames : first, attempts made abroad, and 
afterwartls experiments of his own.—Prof. F. E. Weiss exhibited 
some fiowering specimens of the Dog’s Mercury, which usually 
flowers in spring ; but the plant from which the shoots exhibited 
were collected has been observed by Mr. F. J. George, of 
Chorley, for thirteen successive seasons to flower in the autumn. 
Sir Joseph Hooker, to whom some of these shoots had been 
sent, was of the opinion that this plant might be regarded as a 
special form with this autumn flowering character.—A paper by 
Mr. P. Cameron, entitled ‘‘ Notes on a collection of [lymenopiera 
from Greymouth, New Zealand, with descriptions of new 
species,” was communicated by the President.—Mr. Melvill 
afterwards exhibited some specimens of Sisymbrium strictis- 
vanum, found by Mr. Henry Hyde on the banks of the Mersey 
.at Stretford. 

PARIS. 

Academy of Sciences, October 18.—M. A. Chatin in the 
chair. —On the observation and kinematical interpretation of 
the phenomena discovered by Dr. Zeeman, by M. A. Cornu. 
The phenomenon in question, the formation of doublets and 
triplets in a spectrum by the action of external magnetic forces, 
As shown experimentally to be subject to the laws of Fresnel 
und Ampére. It differs essentially from the Faraday effect, in 
that the latter is produced upon luminous waves that have 
acquired a steady state, causing an alteration in the velocity of 
propagation, whilst in the Zeeman effect the magnetic action is 
exerted upon the source of the waves, and affects the period of 
vibration. —An account of the International Geological Congress 
at St. Petersburg, by M. Albert Gaudry.—On pencils and con- 
gruences, by M. Guichard.—Researches upon alcohol motors, 
by M. Max. Ringelmann. Two sets of trials were made, one upon 
1 3 h.p. horizontal, the other upon a 4 h.p. vertical oil engine. 
As the result of ihe trials it was found that the cost of alcohol, 
petroleum spirit, and ordinary burning oil were 5°625, 1°75 and 
1‘00 respectively.—On the form of the lines of electric force in 
the neighbourhood of a Hertz resonator, by M. Gutton. The 
field was explored by means of a modification of the receiver of 
Prof. J]. C. Bose.—Densities of some easily liquefiable gases, by 
M. A. Leduc. The gases examined were carbon dioxide 
(1°5287), nitrous oxide (1°5301), hydrogen sulphide (1°1895), 
chlorine (2"491) and ammonia (0°5971).—On the impurities of 
ycrude copper, by M. Schlagdenhauffen. Thin sheets of crude 
Chilian copper, left in contact with water for several days, gave 
up appreciable quantities of arsenious acid and oxide of antimony. 
¥rom this experiment the conclusion is drawn that arsenic and 
antimony are present, at any rate in part, in the form of oxide in 
crude copper.—On the electric conductivity of trichloracetic 
acid, by M. Paul Rivals. Measurements of the conductivity and 
heat of solution of trichloracetic acid at different concentrations 
showed that the heat of dilution of this acid is a linear function 
ef the fraction of dissociation. The heat of neutralisation by 
potash (N) calculated from Ostwald’s formula, N = 13°52 + 
(1 — m)d, where 13°52 is a constant common to both strong 


acids and strong bases, #7 is the fraction of dissociation, and @ the 
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heat of dissociation, accorded very closely with the experi- 
mentally determined values. —On the mean molecular weigt of 
the soluble material in germinating grains, by M. L. Maquenne, 
—General observations on oats, by M. Balland. An analytical 
table is given, showing the maximum and minimum values of 
the proximate constituents of oats.—New bile pigments, by MM. 
A. Dastre and N. Floresco.—Action of the X-rays on the heat 
radiated by the skin, by M. L Lecercle. Under the action of 
the X-rays there is an increase in the radiation of heat from the 
skin, an increase which frequently persists for some time after 
the exposure. 


BOOKS, PAMPHLETS, and SERIALS RECEIVED. 


Books.—The Founders of Geology : Sir A. Geikie (Macmillan).—Papers 
printed to commemorate the Incorporation of the University College of 
Sheffield: The Winter Meteorology of Egypt, and its Influence on 

Jisease : Dr. H. E. L. Canney (Bailliére).—Chemistry for Photographers ; 
C. F. Townsend (Dawbarn).— Memorials of Wm. Cranch Bond and of his Son 
Geo. Phillips Bond: E. S. Helden (San Francisco, Murdock).—Life- Histories 
of American Insects: Prof. C. M. Weed (Macmillan).—Tracé d'un Chemin 
de Fer: A. Dufour (Paris. Gauthier-Villars).—Theoretical Mechanics : 
A. EH. Love(Cambridge University Press).—A Practical Physiology : Dr. 
A. F. Blaisdell (Boston, Ginn).—Ostwald's Klassiker der Exakten Wissen- 
schaften, Nrs. 38-91 (Leipzig, Engelmann).—Nights w.th an Old Gunner: 
C. J. Cornish (Seeley).—Report of the Commissioner of Education for the 
Year 1895-96, Vol. 1, Part 1 (Washington).—La Vie Mode de Mouvement : 
Prof. E. Préaubert (Paris, Alcan).—Wechselstrommessungen und Magnet- 
Messungen: Dr. C. Heinke (Leipzig. Hirzel).—Notes on Mxro- 
Organisms Pathogenic to Man: Surgeon-Captain B. H. S. Leumann 
( Longmans). 

PamPpu_ets —Revision of the Tachinidae of America North of Mexico: 
D W. Coyguillett (Washington).—Zur Psychologie des Erkennens : Dr. G. 
Wolff (Leipzig, Engelmann) 

SERIALS.—Physical Review, August (Macmillan) —Bibliotheca 
graphica herausgegeben von der Gesellschaft fiir Erdkunde zu Berlin, 
Band iii. Jahrg. 1894 (Berlin).—Revue de l'Université de Bruxelles, 
October (Bruxelles).—Bulletin of the American Mathematical Society, 
October (New York).—Traité Encyclopédique de Photographie: Prof. C, 
Fabre, deux suppiément, B, 1. 2, 3 fasc. (Paris, Gauthier-Villars).— Journal 
of the Chemical Society, October (Gurney).—Quarterly Review, October 
(Murray).— Middlesex Hospital Journal, No. 4 (London).—Reliquary and 
Illustrated Archzologist, new series, Vol. 3 (Bemrose).—Longman’s Maga- 
zine, November (Longmans). 


ische 


Geo- 


CONTENTS. 
The Logic of Darwin. By E. B. P. 
A Theory of Physics oe. . 
Our Book Shelt:— 

Noyes: ‘f A Detailed Course of Qualitative Chemical 
Analysis of Inorganic Substances, with Explanatory 
Notes” .. .-t 6 See ee 8 +} e en 

Deventer : *‘ Physikalische Chemie fiir Anfanger” . 

Pike: ‘‘ Bromide Enlargements, and How to Make 
ee” 6S ue oe to ee ee ee 

Dolbear: ‘*The Machinery of the Universe: 
Mechanical Conceptions of Physical Phenomena” 

Letters to the Editor :— 

On the Meaning of Symbols in Applied Algebra.— 
Prof. Oliver J. Lodge, F.R.S ......:se 

Strange Instinct of Fear in the Orang.—R. I. Pocock 

Hereditary Colour in Horses. —F. Howard Collins 

Dog Running on Two Legs.—F. M. Burton . 

The Observation of Meteors, with Especial 
Reference to the Leonids. By W. F. Denning 
The Klondike Placers. By Dr. T. K. Rose... . 
a ES eee es ee 
Our Astronomical Column :— 

Stars in the Large Magellanic Cloud. . . . — 

The Photography of Delicate Celestial Phenomena 

Comet Pesmme, Goiover 16... .. sess cnes 

Dr. B. Engelhardt’s Observatory . 

Science and Modern Civilisation. 
Reberts, P.R.G. .... eae és ee 
The Behaviour of Argon in X-Ray Tubes. By 
Prof. H. L. Callendar, F.R.S., and N. N. Evans. 
The Origin of the European Fauna. By Dr. R. F. 
OO See a ee ee Ue ee 
Manchester’s Report on Technical Education in 
Germany and Austria... eo a a 
University and Educational Intelligence ..... 

Scientific Serials ee ee ee ee 
Societies and Academies 
Books, Pamphlets, and Serials 


‘enaeceeveease+a's 


By Sir William 


Received 

















A WEEKLY ILLUS 


‘* To the 
Of Nature trusts 


STRATED JOURNAL OF 


solid g 
the mind which builds for aye.” —WorRDSWORTH. 


SCIENCE. 


rrouna 








No. 1436, VOL. 56] THURSDAY, 


MAY 6, 


1897. PRICE SIXPENCE 











Registered as a Newspaper at the General Post Office.) 


INDUCTION COILs. 


APPS’ PATENTED INDUCTION COILS are now manufactured 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 


“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 68s. and 90s. 
Complete Apparatus for Réntgen ‘‘ X”’ Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detailed List on Application. 


BECK’S MICROSCOPES. 


No. 25a.—THIS MODEL, 
I-in. and }-in. Object Glasses, 
Two Eyepieces, 
in Polished Mahogany Case, 


£6 10s. 
258.—THIS MODEL, 


with 
j-in. and }-in. Object Glasses, 


Two Eyepieces, 


with 


and packed 


and packed 


in Polished Mahogany Case, 


£7 5s. 


‘0. 298.—The addition of Abbe | 
with Iris | 


Condenser to 258 
Diaphragm and _ Focussing 


and Swinging Adjustments, 


£8 15s. 


STAND No. 25. 
“ULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD.. 68 CORNHILL, LONDON, £.¢. 


{All Rights are Reserved. 


BROWNING S 


“TRIS” 


MICROSCOPE 


Is a superior instrument, well 
adapted for the Student’s use ; 
it is made entirely of Brass, and 
perfectly fitted ; it has a sliding 
body, drawer tube, fine adjust- 
ment, A eyepiece, and. 3 in. 
and } in. objectives. 


£6 2s. 6d. 


Illustrated Catalogue post free. 


JOHN BROWNING, 
63 STRAND, 
LONDON, W.CG. 
~ NEGRETTI AND ZAMBRA’S 
BAROGRAPHS ANO_THERMOGRAPHS. 


PRICE - - 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. e Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous seceeds 


| on Charts, which only require changing once a week, and are invaluable t 


invalids and others who = unable to take daily readings of the estinasy 
instruments. Price of each, with supply of Charts-for one-year, £6 10s, 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 

Branches : 45 CORNHILL, and REGENT STREET. 
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NOTICE. 


Proof Impressions (on India paper) of the 


Photogravure Portrait of 


Professor STANISLAO CANNIZZARO, 


Issued as a Supplement with the current 
Number of “NATURE,” can be supplied 
by the Publishers at 8s. each; or, carriage 
paid, for 5s. 6d. 
OFFICE OF ‘“*NATURE,” 29 BEDFORD STREET, 
STRAND, W.C. 
MASON COLLEGE, BIRMINGHAM. 
FACULTY OF SCIENCE. 
RESEARCH SCHOLARSHIPS. 
(Founded by the late T. Aubrey Bowen, Esq., of Melbourne, Australia.) 
The object of these SCHOLARSHIPS is to encourage Higher Work and 





Research in Scientific Professional Engineering, and in Chemical and Metal- | 


jurgical Science. ra 
Applications, supported by details of educational training and re- 


ferences to former ‘leachers and others, should be sent in to the REGISTRAR | 


igi). 3h | COLLECTIONS OF THIN SLICES FOR PRACTI- 
(2) TWO BOWEN SCHOL ARSHIPS in ENGINEERING, of | 


on or before June 1, 1897. The Awards will be made in September next, 
and the Scholarships will be tenable during the Session 1897-98. 


the value of £100 eac 


(4) —_ a NSC HOL ARSHIPin METALLURGY, of the value | 


of Lx 
(c) THREE. PRIESTLEY SCHOLARSHIPS in CHEMISTRY, of 
the value of £100 each. 
Further particulars may be obtained on application to the REGisTRAR. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 
The Easter Term, 1897, began on THURSDAY, APRIL 29. 
The Half-Term begins on MONDAY, MAY 31. 
ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholarship in Science, annual value £45, and one Clift 
Scholarship in Arts, value Thirty guineas, each tenable for three years, will 
be awarded on the result of the Examination to be held at the College on 


June 24 and 25. 
Names to be sent in to the Principat, not later than June 15. 


LUCY J. RUSSELL, Honorary Secretary. 


ROYAL GEOGRAPHICAL SOCIETY. 


The ANNIVERSARY MEETING will be held (by permission of the 
Senate) in the Hall of the University of London, Burlington Gardens, W., 
on MONDAY, MAY 17, at 2.30 p.m. 

Sir CLEMENTS R. Makkuam, K.C.B., F.R.S., President, in the Chair. 

During the Meeting the Council and Officers will be elected for the 


’ 


| of Rocks,’ ‘by H. 
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MERCHANT VENTURERS’ TECH- 
NICAL COLLEGE, BRISTOL. 


ASSISTANT in the MECHANICAL ENGINEERING DEPART- 
MENT required in SEPTEMBER. Salary, £120 a year, increasing to 
4150. Candidates must send in their Applications not later than T uesday, 
May 25, and must state that they have read the particulars as to the Post, 
which can be obtained from the REGISTRAR on application. 


COUNTY SCHOOL, ABERGELE. 
SCIENCE MASTER, Wanted immediately, qualified to earn S.K. 
Grants in Chemistry, Mechanics, Mathematics, Physics; a little 
form work; some experience essential. £100 per annum, 


Apply to the HEAnMASTER. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Se. and 
B.Sc.—Apply. R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


PUFFIN ISLAND BIOLOGICAL STA- 


TION. Persons desiring to undertake Scientific Work at the above 
Station during July, August, and September, may obtain Terms and 
Conditions on application to the undersigned, PHitiy J. Wuure, 
University College, Bangor. ? 


FOR SALE.— Unbound Volumes of 


Nature. Vols. XIV. to XXVIII. complete. except three Vols. 
minus one number, and one minus title-page.—Offers addressed, W. S. 
DUNCAN, Queensborough Studios, Bayswater, W. 


MINERALS, FOSSILS, ROCKS. 





general 
nun-resident. 





CAL MICROSCOPIC PETROGRAPHICAL STUDY. 


These Collections contain thin Slices of all of the more important Types of 
ocks, as mentioned in the latest edition of the “* Microscopic Physiography 
Rosenbusch (Stuttgart, 1896). 

Toeach one will be added a printed short description of all the Speci- 


| mens and Slices, in order that the student himself might be able to recognise 


and determine the constituents of the Rock. 
Collections of 120, 180, and 250 Thin Slices. Price, in 
Elegant Cases, £7 10s., £11 58., £16 5S., respectively. 
The same Collections, inclusive of the Specimens 
(size, 34 x 44 inches), £12 10s., £19 10s., £28 155., re- 
spectively. 


As all thin Slices will be microscopically examined before being delivered, 


| we can guarantee their perfect reliability, and that they exhibit all the 


characteristics of the rocks, as mentioned in the above-named description. 


Dr. F, KRANTZ, 
Bonn on Rhine. Rhenish Mineral Office. 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including Stick, 1s. 3d¢., 2s., 25. 6d. Fold- 


| ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 1s. 6d. Zinc relaxing 


ensuing year ; the Annual Report of the Council will be read ; the President | 


will give his Address ;, and the Gold Medals and other Awards of the 
Society will be presented. 

The Annual Dinner of the Society will be held on the evening of the 
Anniversary Meeting, at the Hotel Métropole, Whitehall Rooms, White- 
hall Place, at 7.30 pm. Dinner Charge, £1 15. Friends of Fellows are 
acmissible to the Dinner. 


McGILL UNIVERSITY, MONTREAL, 
CANADA. 
CHAIR OF ZOOLOGY 


The Governors of McGill University are prepared to receive Applications 
for Appointment to the newly-founded Professorship of Zoology. Salary, 
$2500 per annum. Candidates from Great Britain are requested to forward 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 

** PRINCIPAL, 
** Office of the High Commussioner for Canada, 
“17 Victoria Street, 
** Westminster, S.W.” 


Ke NDAL sCHOOL OF ART.—Headmaster 
Required ; duties commence in September. Application Form can be 
had from C, E. GREENALL, Hon. Secretary, Science and Art Schools, 
Kendal. 








Boxes, 9d., 15., 15. 6a., 2s. Store Boxes, 2s. 6d., 45.,5s.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 
Sreeding Cage, 25. 6¢., 45., 58., 75. 6¢. Botanical Cases, japanned double 
tin, rs. 6d., 2s. od., 35. 6d., 48. 6d., 7s. 64. Botanical Paper, from rs. 14. 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, rs., 15. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and I.atin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements ‘for skinning, ros. 6d. ; Scalpels, with ebony 
handles, ts. 34.; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3¢., 
ts.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —E ntomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 

Cabinets.—Special Show Room. For Particulars and Measurements see 
»ur Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Fe. 
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¢. FREDK.JAGKSON & Go.| THE ELECTRICAL CO., Lr. 


(Late MOTTERSHEAD & C 


14: GROSS STREET, MANCHESTER COMPLETE OUT F ITS 











oxide. 














4 Goods Entrance: 10 Half-Moon Street, FOR 
E | LABORATORY FURNISHERS, RADIOGRAPHY. 
= Importers, Manufacturers, and Dealers in Specially suitable for Scientific Men, Surgeons and Physicians, 
‘ CHEMICAL AND PHYSICAL Direct Investigations, or Photography. 
: APPARATUS ; ri 
| Of every Description. RONTGEN TUBES. LE > FLUORESCENT 
3 Fine Chemicals, Volumetric Solutions, with; == §/ = \_ ___ SCREENS, 
g Plain and Stoppered Bottles, Electrodes, Gof—@® — & Double 
Z AND EVERY LABORATORY REQUIREMENT. available == Coated 
= A x Illustrated Catalogue of Apparatus, with Price List for any length of = Platino-Cyanide of 
Bf; of Chemicals, free on application. ‘ es 
7 a Telegraphic oe ll Arranatus, acumen, Eel eg 
30 ST. ANDREW'S STREET, — 
W. G. PYE, CAMBRIDGE, COILS. ACCUMULATORS. 
MAKER OF canvas 
PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 
Special Apparatus as used at the CAVENDISH LABORATORY, TRANSFORMERS. CELLS. 
Cambridge. 
IMPROVED REFLECTING GALVANOMETERS, from £3 
TANGENT ditto, from £2 10s 

ALBERT EDWARD JAMRACH | 

(Late CHARLES JAMRACH) Acknowledged hy all who have tried them to be unsurpassed 

NATURALIST . for effect. Inspection invited of Apparatus at work at 

180 ST. GEORGE STREET EAST. 122-124 GHARING CROSS ROAD, LONDON, W.C. 
mple ements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, ; r, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. Send for Complete Priced Catalogue 


TOW NSON @ MERCER. 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11 1,663. Established A.D. 1798. 
Telegraphic Address: ** TOWNSON, LONDON.’ 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 
LABORATORY OUTFITTERS. 


(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt veal er seer ) 

Manufacturers by appointment to the Director-General « e! Stores for India, Crown Ag 
Colonies. Science and Art yom 3 utment, Oxfo rd and Cambridge ‘Unbeos ities, Royal Ars sen 
Roy: Mili itary Acac id London School B« &c., and most of the C yunty Counci 
Technical ~ stitutio 

Sole Agents in oe United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London tor SCHLEICHER & SCHULL'S Rhenish Filter 
Papers. reamed s free on application 








Latest Complete Hlustrated Catalogue, containing about 2500 Wondcut Engravings, price 2/6, 
r by st, 3/-(free to Colleges and Schools). 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4!«3!. 
Suitaite for SNAP SHOTS, LANDSCAPES, .and PORTRAITS. 


Price £6 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Complete with Extra Rapid Euryseope Lens, with 
Iris Diaphragm in Aluminium Mount. Instantaneous 
Shutter, and three Double Dark Slides. Revolving 
the Milled Head at side is the only movement 
necessary to open and close. 

CATALOGUE POST FREE. 


PERKEN, SON & RAYMENT, ‘scisos" °° LONDON. ‘OPTIMUS. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


THE ANCIENT HEBREW TRADITION AS ILLUSTRATED BY THE MONU- 


MENTS. 
in the University of Munich. 
Post 8vo, buckram boards, 5s. 


[Deals from an entirely new point of view with the Graf-Wellhausen position, and shows that it is utterly untenable. 


simultaneously in Munich, London, and New York.} 


THE STRUGGLE OF THE NATIONS: 
EGYPT, SYRIA. and ASSYRIA. By Prof. MASPERO. Edited 
by the Rev. Prof. SAYCE. Translated by M. L.McCLURE. With 
Maps, 3 Coloured Plates, and over 400 Illustrations. Demy 4to 
(approximately). Cloth, bevelled boards, 25s.; half-morocco (bound 
by Riviere), 50s. 

This is a companion volume to ‘ The Dawn of Civilization,” and con- 
tains the History of the Ancient Peoples of the East from the XIVth 
Egyptian Dynasty to the end of the Ramesside period. This interval 
covers the sojourn of the Israelites in Egypt and their Exodus theretrom. 
Phe recent discovery of an Egyptian Stele mentioning the Israelites gives 
special interest to this volume, where the matter is discussed with his usual 
acumen by the Author, 

‘** The translation by M. L. McClure is in both cases excellent. Prof. 
Mz Aspero's presents ation of the new learning is at once eminently popular 
und attractive. Times. 


THE DAWN OF CIVILIZATION (EGYPT 
and CHALD-EA). Newand Revised Edition. By Prof. MASPERO. 
Edited by the Rev. Prof. SAYCE. Translated by M. L. MCCLURE. 
With Map and over 470 Illustrations, including 3 Coloured Plates. 
Demy 4to (approximately). Cloth, bevelled boards, 24s. ; half-morocco 
(bound by ~~ “y ), 48s. 

Prof. Maspero, by using the result of the most recent researches in 

Leypt and ee ae has brought this New Edition up to the latest 

date, 


DR. NANSEN. The Man and His Work. 
By FREDERICK DOLMAN. With Map and Illustrations. Crown 
vo, cloth boards, ts. 


THE HEROES of the ARCTIC, and their 
Adventures. By FREDERICK WHYMPER, Author of *‘ The Romance 
of the Sea,’’ &c. Ninth Edition, Revised and brought up to date, with 
Illustrations and Map of the Arctic Regions. Crown 8vo, cloth 
boa ards, 


THE ROMANCE OF THE SEA. Its 
Fictions, Facts, and Folk-Lore. By FRED. Ww HYMPER. With 


numerous Illustrations. Crown 8vo, cloth boards, 5s. 


London : 


THE FAUNA OF BRITISH INDIA. 


Including Ceylon and Burmah. Published under the authority of the 
Secretary of State for India in Council. Edited by W. T. BL ANFORD. 
Medium 8vo, with numerous Woodcuts. 


HYMENOPTERA. Vol. I. Wasps ann BEEs. 


By Lieut.-Col. C. T. BINGHAM. Price £1. With Four Coloured 
Plates. 


MAMMALIA. By W. T. BLanrorp, F.R.S. 1 
Vol., complete, price £1. FISHES. By F. DAY, C.I.E., LL.D. 
2 Vols. » price £1 each. BIRDS. Le gg Ww. ‘OATES, F.Z.S. 
Vol. wy price £1; Vol. I1., 15s.; Vol. ILI., by W. T. BLANFORD, 
F.R.S., price 15s. REPTILIA and BATRACHIA. By G, A. 
BOULENGER. t Vol., complete, price 41. MOTHS. By Sir 
G. F. HAMPSON, Bart. 4 Vols., price £1 each. 


London: TAYLOR & FRANCIS, Red Lion Court, Fleet Street. 
Calcutta: THACKER, SPINK, & CO. jombay : THACKER & CO., 
Limited. Berlin: R. FRIEDLANDER & SOHN, Carlstrasse, II. 


THE 


AERONAUTICAL JOURNAL. 


APRIL 1897. 


FLYING MACHINES. 
MAN-LIFTING KITES. 
POLAR BALLOONING. 
EXPLORATION OF THE 
RECENT INVENTIONS. 


ATMOSPHERE. 


PRICE 2s. 


Publishers: KING, SELL, & RAILTON, 
4 Bo_t Court, FLEEv STREET, E.C. 


Limited, 


A Protest against the Modern School of Old Testament Criticism. 
Translated from the German by EDMUND McCLURE, M.A., and LEONARD CROSSLE. 


Northumberland Avenue, W.C.; 43 Queen Victoria Street, E.C.; Brighton: 


By Dr. FRITZ HOMMEL, Professor of the Semitic Languages 
With Map. Large 


The Work will appear 
[Ready about the middle of the month. 


THE ROMANCE OF SCIENCE. 
THE SPLASH OF A DROP. By Prof. 


ah ager t TON. With numerous Diagrams. Post 8vo, cloth 
boards, 1s. 6d. 

OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph.D.. B.Sc. (London), 
F.R.S. Third Edition, Revised and Enlarged. Post 8vo, cloth 
boards, 3s. 

‘It is a book which every Clergyman, every Magistrate, every Guardian 

“ the Poor, every Governor of a School, ought to possess and master. 


Guardian. 
COLOUR. By Captain Abney, F.R.S. 
With 


With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 
COAL. By Prof. R. Meldola. 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 
DISEASES OF By Prof. 
MARSHALL WARD. With numerous Illustrations. Post 8vo, cloth 
boards, 2s. 6d. 
TIME and TIDE: 
Third Edition, Revised. 
Royal Astronomer of Ireland. 


2s. 6d. 

THE BIRTH and GROWTH of WORLDS. 
A Lecture by Prof. GREEN, M.A., F.R.S._ Post 8vo, cloth boards, 1s. 

SOAP BUBBLES and the FORCES which 
MOULD THEM. Being a Course of Three Lectures delivered at the 
Lendon Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By C. V. BOYS, A. R.S.M., F.R.S. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. rs 

SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By 
Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 


a Romance of the Moon. 
jy Sir ROBERT S. BALL, LL.D., F.R.S., 


Illustrated. Post 8vo, cloth boards, 


129 North Street. 


BIGGS & CO.’S LIST OF TECHNIGAL BOOKS, 


Physical Units. By Macnus MacLean, M.A., 
F.R.S.E. Crown 8vo. Illustrated. Price 2s. 6d. 
*It can safely be said that this book will find its way into every laboratory 

where physical facts are inve stigated.”— Nature. 
‘A very useful book.” —Zngineer. 

Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 

Electric Traction. Illustrated. 
Price 10s. 6d. 

Electrical Piette. By H. Kiicour and Others. 
Illustrated. Price 10s. 6 

Electric Light oy "Power. 
Illustrated. Price 5s. 

First Principles of Electrical Engineering. By 
C. H. W. BIGGS. Illustrated. Price 2s. 6d. 

First Principles of Electricity and Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d. 

First Principles of the Locomotive. By M. ReyNoLns. 
Illustrated. Price 2s. 6d. 

First Principles of Building. By A. BLAck. Illustrated. 
Price 3s. 6d. : ; 

First Principles of Mechanical Engineering. 
IMRAY and BIGGS. Price 3s. 6d. 

Design of Eiternete-Gursent Transformers. 5) 
R. W. WEEKES. Illustrated. Price 2s. 

Theory and Practice of Electro-Deposition. }y 
Dr. G. GORE, F.R.S. Price 1s. 6d. 

Alternating and Interrupted Electric Currents. 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 6d. 


Practical Electrical Engineering. Two Volumes. 
Imperial sto. Illustrated. Price £2 2s. 


D.Sc., 


3y A. RECKENZAUN. 


By ARTHUR F. Gvy. 





BIGGS AND CO., Dt 
139-140 SALISBURY COURT, FLEET STREET, E.C. 
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PUBLICATIONS OF THE 
SOCIETY OF LONDON. 
PROCEEDINGS OF THE ZOOLOGICAL 


LATEST ZOOLOGICAL 


SOCIETY OF LONDON, Part IV. Containing Papers read at 
the Scientific Meetings held in November and December, 1896. 
With 16 Plates. Price to Fellows, gs. ; to the Public, 12s. 
TRANSACTIONS, Vol. XIV., Part III. 
Containing the following P: ul ers :—‘* The Suprarenal Bodies in Fishes, 


and their Relation t > the so-¢ alled Head-Kidney,’’ by Swale Vincent, 
M.B. (Lond.); with 6 Plates. ‘A Supplementary Report on the 
Crustaceans of the Group .Wyedocofa obtained during the ¢ hallenger 
E xpedition, with Notes on other New or imperfectly known Species,” 
yy G. Stewardson Brady, M.D., LL.D., F.RS.; with 3 Plates. 
Pri > to Fellows, 15s. gd. ; to the Public, 21s 

obtained at the Society’s Office (3 Hanover Square, W.), or through 
okseller. 





be 


To 
any Bo« 


In Demy 8vo, Cloth, price 8s. 6¢. ; Large-Paper Copies, 42 2s. each. 
SPEARE’S TIME. Being a € | Sagem of the Natural History of 
the Animals, Plants, Minerals, &c., mentioned by Shakespeare, and 
ille istrated by Facsimiles of the Wo odcuts in an Early Edition of the 

* Ho: we Sanitatis.” Compiled and Edited by H. W. SEAGER, 

M. B., 

ae ee Seager’s compilation affords an interesting insight into the con- 
diti nof natural science three centuries ago.” —/’ all Mall G a settle. 

AC quaint idea cleverly carried out. The quotations are admirable. This 
volume should be an acceptable addition to our bookshelves.”—Puddic 
Opinion. 

“The arrangement of the work is simple and very easy to follow. It 
should be a much-prized book of reference."—Western Daily Mercury. 


ELLIOT STOCK, 62 Paternoster Row, London, E.C. 


JAMES WOOLLEY,SONS & CO., LD. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND PHYSICAL hina 


Ss SUPPLIED WITH EVERY 


Catalogues Free on Application. 





BOARD SCHOOLS, 





ABORATORIE 


UISITE. 





ey (I) 
Ss I eensnn00r a 


3 Sect : 
VICTORIA BRIDGE, “MANCHESTE 


J. ORME & CO., 


65 BARBICAN, EONDON,E.C. 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 
FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 


&e. 
GOODS SECURELY PACKED FOR THE COLONIES. 
Price List, with 2000 Illustrations, 2/6. 


(Xcfunded on First Order.) Free to Societies, Colleges, Schools, &c. 


a SPECIAL TERMS TO TECHNICAL AN 





Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &. 


J. ORME & CO., 
65 BARBICAN, LONDON, E.C. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


a Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 

Benches, &c., &c. Instruments for special purposes constructed to Clients’ 

ewn designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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'DENT’S WATCHES. 


Highest Quality. Moderate Price. 


GOLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free 
o 


> by Post on application. 


E. DENT & CO. 
TRADE MARK. 





Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., 
61 STRAND, W.C. 
Low Dp ° IN. 


and 


THE SUMMER SESSION. 





FOR 


HENRY CROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 
Electrical Thermometers for Investigating Earth Tempera- 
tures, as sup lied to several of the leadin postewnertes. 
Callendar PE Griffiths’ Improved Patent Wire Brid 
Standard Resistance Coils constructed on Messrs. riffiths’ 
and Burstall’s Method 


AND PRICES 





PARTICULARS ON APPLICATION. 


QFARTE FIBRES on Frames, about 64, 114, “and 16 inches long, at 5s., 
7s. 6d., and 10s. per Frame respectively ; now ready for distribution. 


Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 


Latest Improved Pattern ‘* Cambridge” Rocking Microtome, 


price £4 4s. 
lllustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘“‘Instrument Company, Ltd., Cambridge.’’ 


PHNIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W 
EsTABLISHED 1782. 


MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. 
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Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Instruments, and the only GoLD 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C 
DEGREES OF VACU 
67 FARRINGDON Salts, Crystals, Rubies, &c. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


X-RAY TUBES. 
t 0SS0 TUBES SHOWING yy; pee 
ACTUAL MAKER, Tubes containing Specimens Pee Fluor- 
escent and Phosphorescent Minerals, 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 
TO SCIENCE LECTURERS. 
THE MOST PERFECT. 
Superb Mechanism. 


No Suurrer, therefore no Flickering. 


The Moto-Phote Camera for takin 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grar- 
TAN GUINNeSS, Madame Apetina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combina ation front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kz sleidose ope. Cheapest Lantern 
Outfits in the World. Grandly I)lustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3¢. List of » Lecture Sets, Science Subjects, 
Views, &c., 6d¢.; Postage, 2¢.. Pamphlets Free.—W. C. HUGHES, 
SpEciALtsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
ee Geological Hammers. 
ae Cabinets 
Meteorites. 
Catalogue of Minerals for selecting 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


Pictur llustrated Lists, 2d. 


single Specimens, Price 2d. 





HARVEY APEAK 
LONDON 


HORNTON-(OIGKARD 


CAMERAS, 


AMBER’ & ‘RUBY.’ 


For HAND or ae 
From £5 8s. 
Time and 


nineltne SH UTTER 180 Gd. 


Illustrated Catalogue Free 


THE THORNTON-PIGKARD MANUFACTURING CO., Lro. ALTRINCHAM 








DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 339, 
PARIS. 





Catalogue in Fnglish, Post Free, 2hd. Large 
Catalogue in French, 120 pp. Pc Post Free, 15, 


MINERALS OF SrEUIAL INTEKEST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures ; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 

from Japan; Senarmontite from Algeria, &c. 

Special Mineral List Post Free. 
* Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL. 


78 NEWGATE STREET, LONDON, _E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL 'HISTORY AGENCY. 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Aneura, 
Aulacomnion Bartramia, Chara, Draparnaldia, Jungermannia, - unularia, 
Mnium, Oscillaria, Pellia, Protococcus, Radula, Spirogyra, Vaucheria. 
Glass-topped Boxes of any dimensions made to order. Collections, in boxes 
with divisions, as supplied to the De partment of Science and Art:—z2o Typical 
Rocks (about 3” x 4”), 205.; 16 ypes of Rock Structures, 108. ; and 
13 Rock-Constituents, 7s. 6d. Case of 12 Mic ro-slides of Rocks, and ditto 
of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re-crysté allized Sand- 
stone, Pélé’s Hair, and Coral Limestone, 13s. 6a. each set Practical 
Demonstrations given in Mineralogy and Paleontology. On Sale, British 
Birds, their Eggs and Nests, weekly parts, 6d. 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAYS 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
99 - Penetrator. 
” Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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‘NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &c. 


With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 


T7/MES.—‘ An exhaustive treatise, which may be supplemented by the researches of the future, but which can hardly be 


superseded. sf 
ours it will be found to abound with interest.” 


. To geologists it is unnecessary to commend it ; to all who are interested in the checkered career of this earth of 


MACMILLAN AND CO., LIMITED, LONDON. 


THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 

Captain CABORNE, R.N.R., F.R.G.S. 
JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14. 
Fares from 12 Guineas, including first-class table. 
For Itinerary, &c., apply to MJDN/IGHT SUN _ PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 


Sailings : 


ESTABLISHED 1851. 


r AVS/VIT T r 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


FOR BREAKFAST AND SUPPER. 
On the tst of every Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
Contents :—Original Articles by leading Botanists.—Extracts, and 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 





; The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
‘ Grevillea. 
Price 1s. 84. Subscription for One Year, payable in advance, 16s. 
London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 


LIVING SPECIMENS FOR. 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


"THE ALBION S.S. COMPANY, LIMITED. 
BALTIC AND NORTH CAPE CRUISES. 


Steam Yacht VOXSE X/NG, 3254 tons, 4000 h.p. 


MAY 22.—BALTIC, visiting STOCKHOLM (for Exhibition), CHRISTI- 
ANIA, ST. PETERSBURG, BALTIC CANAL, &c. 
Fares from 22 Guineas. 
JUNE 23.—NORTH CAPE and NORWEGIAN FJORDS 


Fares from 18 Guineas. 


For full particulars apply Baltic Chambers, Newcastle-on-Tyne. 





THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE, 
EviTorR1AL COMMITTEE: S. NEWCOMB, Mathematics; R. S. WoopwarbD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THuRsToNn, Engineering ; IRA REMSEN, Chemistry ; J. L—e Conte, Geology; W. M. Davis, 
Physiography ; O. C. MarsH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
S. H. SCUDDER, Entomology; N. L. Brirron, Botany ; HENRY F. OsBorNn, General Biology; H. P. BowpiTcH, Physiology ; 
J. S. Brttines, Hygiene ; J. MCKEEN CaTTELL, Psychology ; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 


SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuBSCRIPTIONS, TWENTY-ONE SHILLINGS, MAY BE SENT TO 


MACMILLAN & CO., LIMITED, 2 


AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 
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CROSSLEY’S OI:Z ENWGINES, 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT 


Suitable forall classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Ld. OPENSHAW, MANCHESTER, 
: NEW AND IMPORTANT. ‘ 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclus ively by W. WATSON & SONS, 313, High Holborn, London, W.C. 





This new Contact Breaker, the inve m of Mr. James Kino, A.1.E.E., affords enormously increased facilities for working with the Ruhmkorff 
Coil, and to « xperimet ers with HONTGEN’ 8 x RAYS will prove invaluable. /¢ can be adapted to almost any existing Coil at a cost ef £2 10 0 
Phe f lowing are some « rm s: 
The Battery power re on f i a cent. less, and the Spark-length yielded is increased 15 per cent. 


The speed of the make and break can be controlled. 

It produces the s effect as & mercury interrupter without any of the trouble. 

The platinum points and | er do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
limilnished, 

When once set in motion it re es 

W. WATSON & SONS ¢ ils may be ha *Vril Contact Breaker at an extra charge of 10s. 6¢. if specified at the time of ordering. 
= a Cont: = shar sony freemen te action by, prospective purchasers on presentation of card. 
Full partic ‘ y ery requisite for working with RONIGEN'S X-RAYS (Dep. No. 7), post free on application to 
W. “WATSON. & SONS (Established 1837), Opticians to H.M. Government. 
Si ile London Addr ress 3 HIGH HOL BORN, LONDON, W.C., and 78 Swanston Street, seange ma Australia. 


Awarde: Gold and other Me it International Exhibitions, including Five Hig hest Aw: urds at the World’s Fair, Chicago, 1893 ; Two Gold Medals, 
uris Universal Exhibition, 1880, &« 














EVERY "TRAVELLER SHOULD “CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices a . sak from £5 to &7 Ts. 























Ey This famous Instrument has ‘three circle s of divisions and figures instead of ove, thus giving a 
x = SN beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
‘ 2 Bas \ Surveyors, &c. SPECIMENS OF TESTIMONIALS. 
MEM F [Ar ~ . “* Tagnitz, Russia, February 1392. 
Vhs [Pe gts +)\ » \ **T am very well pleased with the Watkin Aneroid Barometer you made for me. 1 have tested it in the Meteorological 
i da ft Web] Observatory in St. Petersburg. It has been used with good effect to fir id the differences of level between two rivers which 
1) \) ah ¢ , eH were to be united by a channel. (Signed) *“*Count BerG 
os) ¥.4.HIcCAs Oo ? 
Leen te, a ‘66 Victoria Street, S.W., March 1, 1892 
L\ Waa “ The larg ” utkin Aneroid Bar« meter you so old me is perfect. By me. 3 or 4 readings I can measure the height of 
\ a mantel-piece ., | can swear to its being about half way between o % -third and half of 10 feet—the m: antel- piece being 
4 feet (Signed) M. Goruam (Messrs. Drake and Gorham).” 


mE E JAMES J. HICKS, 


8 9. & 10 HATTON GARDEN, LONDON, E.C, 
“STRONGEST AND BEST.’—Health. 


Frys 


PURE CONCENTRATED 
Try also FrRvY'S MALTED COCOA, a de Sine ombina- 


tion of FRYS PURE CUCOA and EXTRACT OF C é & é c 


MALT (Allen and Hanbury’s). “/ts dietetic and 
digestive value is beyond eenite . innent ‘ OVER 200 GOLD MEDALS AND DIPLOMAS. 
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Registered as a Newspaper at the General Post Office.) 


INDUCTION COILS. 
APPS’ PATENTED INDUCTION COILS are now manufactured | 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 











“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 68s. and 90s. 
Complete Apparatus for Réntgen ‘‘X”’ Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detatled List cn Application. 


n= gy 


> pp. 
lie 


Royal 8vo, 


t free t 








iD 


ILLUSTRATED PRICE LIST OF 
BALANCES AND WEIGHTS. 





BALANCES on Polished M: ahogany Base, Beam-Sup port and Adjusting 
Screws, Steel Knife Edges. Removable Stirrup Suspensions. 
be carry ineach pan 50 ~=100 


250 500 1000 grammes. 


23/- 24/- 29/6 - 
COMMERCIAL’ BALANCE, stronger o— Sa” ro kilos. 


COMMERCIAL, WEIGHTS In Polishe ry Case 4710 60 195 100. tions. 
1 milligramme to 50 100 00 500 1000 grammes. 
Price ... 3/9 4/- 7/- 9/6 13/9 per set. 
OHN J. GRIFFIN & SONS, LD: 
2 GARRICK STREET, COVENT GARDEN, LONDON,’W.C. 7 





{All Rights are Reserved 


Tue Davies Moror Co., Lrp., Successors to 


NALDER BROS. & CO., 
16 RED LION STREET, LONDON, E.C. 





STANDARD SPHEROMETER. 
PROF. SILVANUS P. THOMPSON’S PATTERN. 


The Elevation of the Screw through a distance of 1 millin etre corre “sponds 
to a Sphere whose Radius is 1 metre. Reading to *oos5 mm. 


Price £7 7s. 


Write for Catalogue. Cable Address: ‘‘ Secohm, London. 


No Age nts, U.S. A. This Instrument delivered anywhere in U.S.A. for 344. 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS. 





The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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INSTITUTE OF CHEMISTRY OF 
GREAT BRITAIN AND IRELAND 


(INcoRPORATED BY RovaL CHARTER), 
30 BLOOMSBURY SQUARE, LONDON, W.C. 


The NEXT EXAMINATIONS for the MEMBERSHIP of this INSTI- 
TUTE will be held on TUESDAY, July 20, 1897, and three following 
days. 

In consequence of the increase in the number of C andidates whose applica- 
tions for Examination have been accepted by the Council, it is probable that 
more than one Examination may be held in July 

Application forms can be obtained from the Secretary at the above 
address. 

All Candidates must produce evidence of having passed a Preliminary Ex- 
amination in subjects of General Educs ution, and of having taken a Systematic 
Course of at least three years’ study in one of the Colleges : approved by the 
Council ; or, of having been engaged for two years in the Laboratory of a 
Fellow of the Institute, and oe two other years in one of the approved 
Colleges. 

The Council desire it to be understood that the right to use the letters 
A.1.C, and F.1.C. belongs to persons who have passed through the Course of 
Study and the Examinations prescribed by the Institute. 

Full particulars are given in the Book of Regulations for admission to 
the Membership of the Institute, which may be obtained from Messrs. 
BLUNDELL, Taytor, & Co., 173 Upper Thames Street, London, E.C., price 
One Shilling. —By Order of the Council, 

J. MILLAR THOMSON, Registrar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 


The Easter Term, 1897, began on THURSDAY, APRIL 29 
The Half-Term begins on MONDAY, MAY 31. 
ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholz arship in Science, annual value £45, and one Clift 
Scholarship in Arts, value Thirty guineas, eac h tenable for three years, will 
be awarded on the result of the Examination to be held at the College on 
June 24 and 25. 

Names to be sent in to the Principat, not later than June 15. 

LUCY J. RUSSELL, Honorary Secretary. 


McGILL UNIVERSITY, MONTREAL, 
CANADA. 


CHAIR OF ZOOLOGY. 


The Governors of McGill University are prepared to receive Applications 
for Appointment to the newly- -founded Profess wship of Zoology. Salary, 
#2500 perannum. Candidates from Great Britain are requested to forward 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 

** PRINCIPAL, 
** Office of the High Commissioner for Canada, 
17 Victoria Street, 
** Westminster, S.W.” 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION 


Draughtsman in the Hydrographical Department of the Admiralty 
(17-25), July 7. Expertness in Hydrographical Chart Drawing essential. 

The date specified is the latest at which Applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 
SECRETARY, Civil Service Commission, London, 5S. 


MERCHANT VENTURERS’ TECH- 
NICAL COLLEGE, BRISTOL. 


ASSISTANT in the MECHANICAL ENGINEERING DEP: ART- 
MENT required in SEPTEMBER. Salary, £120 a year, increasing to 
£150. Gi undidates must send in their Applications not later than Took Ly; 
May 25, and must state that they have read the particulars as to the Post, 
which c can be obtained from the REGIsTRAR on application. 


“ADDEY AND STANHOPE SCHOOL, 
DEPTFORD, SE. 


WANTED, for the above Organised Science School, a JUNIOR 
MASTER. Science and Art Department qualifications necessary, and 
experience in Woodwork desirable. 

Commencing Salary, £90 per annum, payable monthly. 

For Forms of Application apply. before May 23, to W. R. Kersey, Esq., 
Clerk to the Governors, 12 High Street, Deptford, S.E. 


LONDON COUNTY COUNCIL. 


TECHNICAL EDUCATION BOARD. 
SENIOR COUNTY SCHOLARSHIPS (value £60 a year, and free 





tuition for three years). Last day for receiving applications, May Apply 


to the Secretary, Technical Education Board, St. Martin's P fee f 





| Obelia, rs. per tube. 
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THE ELECTRICAL 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C, CAPITO, M.I.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Raginewing Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
tudents entering Cooper's Hill and the Central Institution. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


KENDAL SCHOOL OF ART.—Headmaster 


Required ; duties commence in September. Application Form can 
had from C, E. GrREENALL, Hon. Secretary, Science and Art Scl 
Kendal. 


NATURALIST’S =F -FARIDERMISTS 


BUSINESS for DISPOSAL, in a Central Position in Dover. Good 
Connection. Established 35 years. Price for Goodwill, Stock, and 
Fixtures, £100.—Apply to Messrs. WoRSFOLD AND Hayw ARD, Auc- 
tioneers and Estate Agents, Market Square, Dover. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, tod. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
A stacus, gd. each. Cucumaria (large), 1s. 4d. each. 
Anodon, od. each. Apus, ts. each. 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 15s. 6d. each. 
Aplysia, 8d. to 1od. each. 
Haliotis, 8d. each. 
Loligo media, 10d. each. 
Mya, rod. each. 
Pedicellina, 1s. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, 15s. to 2s. 6d. each. 
Lacerta, rod. each. 











Noctiluca, rs. 3d. per tube. 
Grantia, 1s. 3¢. per tube. 
Sycon, 1s. 3d. per tube. 
Medusoids, rs. 3d. per tube. 
Aurelia, rod. each. 

Coryne, 1s. per tube. 


Ascaris (large), 8¢. each. 
Cerebratulus, rs. 6d. each. 

Nereis, 6d. each. 

Arenicola, 6d. each. 

Sagitta, 1s. per tube. \ 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of ond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, ‘Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., 


For prices and more detailed lists apply to 
Biological L: aboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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Bales by Auction. | 


IMPORTANT NOTICE. 

MR. J. C. STEVENS begs to announce that 
his Auction Rooms and Offices, 38 King Street, Covent Garden, are 
OPEN DAIL Y for the reception o 

MISCELLANEOUS PROPERTY OF EVERY DESCRIPTION, 
which is included in Sales held every Friday throughout the year. 
Established 17¢ Telegraphic Address: ‘* Auks, London.” 
MONDAY NEXT. 
A Library of Works on Science, Natural History, Travels, Botany, &c. 

MR. J. C. STEVENS will Sell the above by | 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
MONDAY NEXT, MAY 17, at 12 30 precisely. 

On view the Saturday prior, 12 till 3» and Morning of Sale, and Catalogues 


ha 
TUESDAY NEXT. 

The Vah iable ¢ lection of Minerals, Corals, Shells, polished Stones, &c., 
f yy the late Mrs. W. Stuart, of Aldenham Abbey, Aldenham, 
Watford, including many rare and beautiful Specimens; also the costly 
Calinets. 

nee. J. C. STEVENS will Sell the above by 

ction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY NEXT, MAY 18, at 12 vanesionie. 
On view Day prior, 1o till 4, and Morning of Sale, and Catalogues had. 


TUESDAY, MAY 2s. 
VARS ABLE COLLEC TION OF CURIOSITIES. 













rhe Collection of African native Work formed by the late Wittiam GRAHAM, 
Esq., by order of the Executor, Curiosities from Benin City, New Guinea, 
south Africa, and other parts. Arms and Armour, China, Chinese 
Carvings, Skin Carpet, Antiquities, &c, 
MR. J.C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
Tl ESDAY, MAY 25,at 12 » precisely 


On view the Day , prior, to till 4, and Morning of $ Sale, and Catz alo; gues had. 


WATKINS & DONCASTER, 





NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER | 


SCIENTIFIC APPLIANCES AND CABINETS. 
lain Ring Nets, wire or cane, including a 15. 3d., 25., 25. 6d. Fol !- 
ing Nets, 35. * 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Hoxes, od., 15., 18. 6d., 25. Store Boxes, as. 6d., 48.,55.,6s. Setting Boards, 
flator oval, from sd. to 1s. 8d. Setting Houses, os. 6d., 118. 6d., 145. 


breeding Cage, 2s. 6d., 48., 5S., 78. 6d. Botanical Cases, japanned double | 


tin, 15. 6d., 25. O¢., 35. 6d, 48. 6d., 78. 6d. Botanical Paper, from 15s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 1s. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. ‘Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, rs. 3¢. ; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 

1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
ur Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 


36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and | 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, Xc. 
Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. | 


F. H. BUTLER, ™.A. Oxon., Assos. R. 8. Mines, | 
NATURAL ‘HISTO NCY 
1§8 BROMPTON ROADS eEON DON. 


Dealer in Rocks, Minerals, Fossils, and other Objects | 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 

to onium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
tion, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
ia, and Pollen of Fir. Glass-topped Boxes of any dimensions made to | 
Collections, in boxes with divisions, as supplied to the Department of | 
cience and Art: —20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 

On Sale, British Birds, their Eggs and Nests, weekly parts, 6d 





GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
am Geological Hammers. 
ee Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


TORES AND OFFICES 


_1 KELSO PLACE, KENSINGTON, Ww. 


5‘ ene ai, 


Sothenatee Instrument M hankr“eshonen to H.M. Government, Council 
India, Science and Art Department, Admiralty, & 
Mathematical Drawing, and Surveying Snstraments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Lllustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only,Go_p 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


“[:HORNTON- [PICKARD 
CAMERAS, 


‘**‘AMBER’”’ 


AND 


**RUBY.”’ 


For HAND or STAND 
With Time and In- 


Stantaneous 


SHUTTER. 
X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 

Tybes containing Specimens of Fluor- 

escent and Phosphorescent Minerals, 


67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 


MERCURY pours. COILS, ACCUMULATORS. TRANSFORMERS. 
CANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


“PHGENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. Ww. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecrETARIES—W. C. MACDONALD and F. B. MACDONALD. 

_ LOSSES PAID OVER #220, ooo. 000. 


THE ALBION S.S. ‘COMPANY, ‘LIMITE D. 
WHIT-WEEK IN NORWAY. 
Steam Yacht VORSE XING, 3254 tons, 4000 h.p. 

INE 5 ee H to NORWAY, visiting ODDE, BERGEN, for 
| VOSS and STALHEIM, GGUDVANGEN, BALHOLM, &c. 
Seven days, 7 Guineas. 

UNE 24.—GRAND NAVAL REVIEW at SPITHEAD, and NOR- 
J 7” WEGIAN FJORDS, visiting N. ERSTRAND(BRATL ANDS 

Y ALLEY), ODDE, BERGEN, GUDVANGEN, MARAK, 
TRONDHJEM, &c. 
Twenty Days, 20 Guineas. 
For full particulars a apply | Bi altic Chs umbers, Newcastle- upon- -T ‘yne. 





Catalogue tree from 


THORNTON-PICKARD, Lto., ALTRINCHAM. 





COSSO 


ACTUAL MAKER, 








MANUFACTURER or 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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SEISMOGRAPHIG APPARATUS 


(LATEST PATTERN) 
Arranged by Prof. JOHN MILNE, F.R.S. 


In consequence of the great interest now being shown in Seismology, 
Prof. MILNE has designed this improved form of Instrument for 
recording on a very open scale the movements of the Earth’s Crust. 


FULL PARTICULARS ON APPLICATION. 


VERTICAL AND HORIZONTAL PENDULUMS, &c. 


Catalogues of Scientific Apparatus sent POST FREE. 


L. CASELLA, 


Scientific Instrument Maker to the Admiralty and Ordnance, 


147 HOLBORN BARS, LONDON, E.C. 


CHEAP REMAINDERS. 


Messrs. GAY & BIRD have bought from 


Messrs. Macmittan & Co. the entire remainder of the following 
important Works, and for a short time offer them at the following low 
rates :— 

AGASSIZ (LOUIS).—LIFE, LETTERS, and WORKS. 
By JULES MARCOU. 2 Vols., Crown 8vo, Cloth, with Illustra- 
tions (pub. at 17s. net), 6s. net. 

GRAY (ASA), LETTERS of. Edited by JANE LorING 
Gray. 2 Vols. , Crown 8vo, Cloth, with Illustrations (pub. at 15s.), 
5s. net. 


TARR (R. S.).—ECONOMIC GEOLOGY of the UNITED 
STATES. With Briefer Mention of Foreign Mineral Products. By 
RALPH S. TARR, B.S., F.G.S.A., Assistant Professor of Geology 
at Cornell University. Large 8vo, Cloth, with Illustrations (pub. at 
16s.), 48. net. 

London : GAY & BIRD, 22 


Bedford Street, Strand, W.C. 


Just Pu blis hed, 8vo, Price 7s. 


PAPERS AND NOTES ON THE CENESIS AND 
MATRIX OF THE DIAMOND. 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 


Professor of Mineralogy in the Academy of Natural Sciences, Philadelphia, 
Professor of Geology in Haverford College, U.S.A. 


Edited from his unpublished MSS. by Professor T. G. BONNEY, 
F.R.S., &c. 


.Se., LL.D., 


LONGMANS, GREEN, & Co., London, New York, and Bombay. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 





Catalogues Free by ‘Post on application. 


EB. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 


LowmwmDdDown- 


W. Gr PYE, 30 ST. ANDREW'S STREET, 


CAMBRIDCE, 
MAKE ; OF 





DENT 


TRADE MARK. 





PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. | 





THE LIBRARY OF USEFUL STORIES. 


One Shilling each. 
STORY of the EARTH’S ATMOSPHERE. 


By DouGLas ARCHIBALD. With 44 Illustrations. 

The STORY of FOREST and STREAM. 
By JAMES Ropway, F.L.S., &c. With 27 Illustrations. 

The STORY of the CHEMICAL ELE- 
MENTS. By M. M. Patrison Muir, M.A. 

The STORY of EXTINCT CIVILISA- 
TIONS of the EAST. By R. E. ANDERSON, M.A. 
With Maps. 

ae STORY of ELECTRICITY. By J. 

1oNRO. With too Illustrations. 

The STORY of a PIECE of COAL. By 
=. A. MARTIN, F.G.S. With 38 Illustrations. 

The STORY of the SOLAR SYSTEM. 
By G. F. CHAMBERS, F.R.A.S. With 28 Illustrations. 

The STORY of the EARTH in AGES 
PAST. By Prof. H. G. Sergey, F.R.S. 
Illustrations. 

The STORY of the 
GRANT ALLEN. With 40 Illustrations. 

The STORY of the PRIMITIVE MAN. 
By Epwarp CLopp. With 88 Illustrations. 

The STORY of the STARS. By G. F. 
CHAMBERS, F.R.A.S. With 24 Illustrations, 


The STORY of the WEATHER. Simply 


told for General Readers. By G. F. CHAMBERS, F.R.A.S. 


* Other Volumes in the Press. 


GEORGE NEWNES, Ltp., 8-11 Southampton Street, 
Strand, London, W.C. 


NEW, RE-WRITTEN, AND CHEAPER EDITION OF SCHAFER’S 


| “COURSE OF PRACTICAL HISTOLOGY.” 


Now Ready. SECOND EDITION, with numerous 


Illustrations. Crown 8vo, 7s. 6d. 


A COURSE OF PRACTICAL HISTOLOGY. 


By EDWARD ALBERT SCHAFER, LL.D., F.R.S., 


Jodrell Professor of Physiology in University College. 


Special Apparatus as used at the CAVENDISH LABORATORY, 


Cambridge. 


IMPROVED REFLECTING GALVANOMETERS, from £3 
TANGENT ditto, from £2 10s. 


| London: SMITH, ELDER & CO., 15 Waterloo Place, S.W. 


With 40 


-PLANTS. By 
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THE ELECTRICAL CO. Lro. 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 








Direct Investigations, or Photography. 











| 
RONTGEN TUBES, with 3 Electrodes, available for any 
length of Spark, 20s. each. | 

COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated Platino- | 
Cyanide of Barium. 

ACCUMULATORS. CELLS. 

Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. | 


a@ Send for Complete Priced Catalogue. 


INDUCTION COILS. 


24-inch, £5. 3-inch, £6 6s. 4.inch, £9. 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 


EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 
highest standard of merit. Coils, Cells, Accumulators, Transformers, 
Crookes’ Tubes, Fluorescent Screens, &c. 


IMPROVED PORTABLE COILS, 


| 
Suitable for Scientific, Medical, and Surgical Purposes. 
{ 
| 





These Batteries give any 
strength of current, from the 
weakest to the very strongest. 


The maximum of power in the 


minimum of space. 





PATENTEES AND MAKERS OF THE | 
“Ringing” Bells, Bell Sets, and Improved | 

Medical Coils. 
MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &c. | 


Special attention is given to the Design and Construction of small Motors 
and Transformers. 


sa SEND FOR NEW ILLUSTRATED CATALOGUE, ® 


HOWARD B. LITTLE & CO., 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. | 
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| Section Cutting Appliances, includin 


Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, 10s. 


A MANUAL OF CHEMISTRY, THEO- 
RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Royal College of Science, 
eel Examiner in Chemistry to the Department of Science and 
Art. 


Lonpon : 


J. & A. CHURCHILL. 





JAMES WOOLLEY, SONS & CO, Lto. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND {PHYSICAL APPARATUS 
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VICTORIA BRIDGE, MANCHESTER. 





THE 


“CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as yy to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 
QUARTZ FIBRES on Frames, about 64, 123, and 16 inches long, at 5s., 

7 


s. 6d., and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 


anew form of Rocking 
Microtome for Cutting Flat Sections. 


| Latest Improved Pattern ** Cambridge” Rocking Microtome, 


price £4 4s. 


Illustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.’’ 


THE SUMMER SESSION. 


HENRY GROUCH'S MICROSCOPES 
Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 
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THE ALBION S.S. COMPANY (LIMITE 


FORTNIGHTLY CRUISES 
NEWCASTLE-ON-TYNE to NORWAY. 


The Finest YACHTING STEAMER afloat. No 
MIDNIGHT SUN, 3178 Tons, 3500 H.?., 
R.N.R., 


Upper Berth 


Captain CABORNE, F.R.G.S. 


Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14 
Fares from 12 Guineas, including first-class tabl 
Iti apply to JJ/DNIGHT SUN P Aask INGE Rk 
sU PE RINTE NDE NT, Mercantile Chambers, Newcastle : 


ESTABLISHED 1851. 


BIRKBECK B ANK. 


Southampton Buildings, Chancery Lane, Lond 
TWO. AND- A- HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand 
‘Two ‘per CENT. on CU — NT ACCOUNTS, on the Minimum 
nthly bala ices, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 


FRANCIS RAVENSCROFT 


EPPS’S COCAINE. 


COCOA-NIB EXTRACT. 


(TEA-LIKEI 
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oken-up beans) of the natural Cocoa « 

i +, give forth their 
"a product which, 
of which it is 


— sae than 
for u se ae gaa ured 


pared with | oiling water 


eing subject =: excess of 





| pe wder—** ( 
, has the consistence of tea, « 
any, beneficially taki g the place. Its acti 






ant, supp lies the needed energ 
} 


system. Id only ir labelled Tins 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, 
B-nches, &c., &c. Instruments for special purposes constructed to Clients 
ovndesigns. Price List on application. 





. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 


bd Coogaland Road, Chalk Farm, Landen, N.W. 
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DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 


AND 


MECHANICAL NOVELTIES. 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 39, 
PARIS. 





Catalogue in English, Post Free, 24d. 
Catalogue in French, 120 pp., Post Free, 15. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suvrrer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN Gutnness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4- inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Vi iews, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SpeciA.isT, Brewster House, 82 Mortimer Road, Kingsland, N. 


HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 
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STANISLAO 
Issued as a Supplement with “NATURE” for May 6, can be supplied by 
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NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 


communications to the Editor. 
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Cheques and oo Orders 
OFFICE : 


The telegraphic address of NATURE 7s “ PHUSIS,” 


29 BEDFORD STREET, 


LONDON. 
CHARGES FOR ADVERTISEMENTS. 


Ls 4 

Three LinesinColumn ....... 0 2 6 
Per Line after . 009 
One Eighth Page, or Quaster Column o 18 6 
Quarter Page, or Half a Column ... 115 0 
Half a Page, oraColumn ...... 3 5 9 
Whole Page ..-. +2 cece 6 60 


payable to MACMILLAN & CO., Limited. 


STRAND, W.C. 
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MACMILLAN AND cos NEW BOOKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &c. 


With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 





TIMES.—‘‘ An exhaustive treatise, which may be supplemented by the researches of the future, but which can hardly be 
superseded. . To geologists it is unnecessary to c ymmend it ; to all who are interested in the checkered career of this earth of 
murs it will be found to abound with interest. 


Demy 8vo, 17s. net. 


A TREATISE ON ROCKS, ROCK-WEATHERING AND SOILS. By 


GEORGE P. MERRILL, Curator of Geolog y in the United States National Museum, &c 
SATURDAY REVIEIW.—* A volume of great utility to the geologist and of singular interest to the public 


READY IN A FEW DAYS. 


LECTURES ON THE ACTION OF MEDICINES. Being the Course of 
Lectures on Pharmacology and Therapeutics delivered at the Medical School of St. Bartholomew's Hospital during the 
Summer Session of 1896. By T. LAUDER BRUNT‘ IN, M.D., D.Sc. (Edin.), LL.D. (Aberd.), F.R.C.P., F.R.S., 
Physician to St. Bartholomew’s a 8vo. 


A STUDY OF THE SKY: a Popular Astronomy. By Prof. Hersert A. Howe, 
Professor of Astronomy, University of Denver. “ Extra Crown 8vo, 6s. 
NATURE.—* As a whole, the book is well worth perusal, and its value is considerably enhanced by the wealth of excellen 
illustrations throughout. The general reader, as well as the student, will find in it much that is interesting.” 


NEW BOOK BY B. BOSANQUET. 


PSYCHOLOGY OF THE MORAL SELF. sid B. Bosanquer. Crown 8vo, 


. 6d. net. 


AN OUTLINE OF PSYCHOLOGY. By Epwarp Braprorp TITcHENER. Extra 


Crown 8vo, 6s. 6d. net. 
NATURE.—‘‘ Written with admirable clearness. The results of experimental psychology are expounded in a style both 


SJ 


attractive and simple. The author’s own views are supported by careful reasoning, and at the same time the beginner is not 
»verwhelmed with any superfluous controversial matter.” 





Svo, I4s. net. 


THE THEORY OF ELECTRICITY AND MAGNETISM. Being Lectures 


on Mathematical Physics. By ARTHUR GORDON WEBSTER, A.B. (Harv.), Ph.D. (Berol), xc. 





VOLUME III NOW READY, 


THE ELEMENTS OF PHYSICS: a College Text-book. By Epwaxp L. 


NICHOLS and WILLIAM S. FRANKLIN. In Three Volumes. Vol. III. LIGHT AND SOUND. = Svwo, € 


Ss. net. 


ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. CHRISTIANSEN, 


Professor of Physics in the University of Copenhagen. Translated by Professor W. F. Macige, Ph.D. Svo, 125. 6a. net. 
_ CAMBRIDGE REViEW.—“ The plan is excellently carried out, and the student who “wy mastered t} 
00k should find himself fully able to appreciate the latest developments of theoretical physics.” 


PROBLEMS AND QUESTIONS IN PHYSICS. “ek Cuartes P. Matrnuews, 


nts of the 


Associate Professor of Electrical Engineering, Purdue U niversi ty, formerly Instructor in Physics, Cornell 
University and JOHN SHEARER, B.S., Inst ructor in Physics, ell Un ity. Svo, 7s. 6a. net. 
UVARDIAN.—* Sure to be useful both in university and college work. . . . The book is sure e wel y teachers 


is a general problem companion.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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ANALYSIS“ FOODS 
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In addition to above, it is interesting to find that One Shillingsworth of CADBURY'S Cocoa contains as much 
nourishment as can be obtained for Three Shillings spent on some of the best Meat Extracts. 
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PURE COCOA is a periect food —the addition ci crugs only deteriorates iz. 
The LANCET says: “CADBURY's Cocoa vefresenis the siandard of highest purity.” 











EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Sizé to 6-inch. 
Prices i ‘ ove from £5 to £7 Ts. 
This famous Instrument has three circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, Kc. SPECIMENS OF TESTIMONIALS. 


* Tagnitz, Russia, February 1892. 





Iam y well pleased with t he Watkin A id Barometer you ma ade for me. I have tested it inthe Meteorological 
Obse ryinS 1as | e th good effect to find the differences of level between two rivers which 
‘ uniter (Signed) “Count Bere.” 
* 66 Victoria Street, S.W., March 1, 1892. 
The zg d d Bas meter you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece—i.¢., I cz its being about hal If w ay between 8 third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham).” 





SF Sore. JAMES J. HICKS, 
8 9,& 10 HATTON GARDEN, LONDON, E.. 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4!< 3. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


= Price SG Gs. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Eurysecope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
— open and close. : 

CATALOGUE POST 
99 HATTON GARDEN, ‘OPTIMUS. ’ 
PERKEN, SON & RAYMENT, novsonn cincus, LONDON. 
>rinte p Cray & Soxs, sread Street Hill » Quess Victoria Street, in the City of London, and publis hed by Macmiiian & Cc- 
: at 29 Bedfor ——¥ We. ind Tue Ma x Company, €6 Fifth Avenue, New York Tht spay, May 13, 1897- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘*7o0 the solid ground 
Of Nature trusts the mind which builds for aye.”—Worpsworrn. 








No. 1438, VOL. 56] THURSDAY, MAY 20, 1897. [PRICE SIXPENCE. 
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INDUCTION COILS. 
APPS’ PATENTED INDUCTION COILS are now manufactured | 
concurrently by 


NEWTON & CO., 3 FLEET STREET, LONDON. 





‘STILL THE BEST.’ 






‘LUZO’ 


(Registered) 





Absolutely the most 
Compact, the Lightest, 
the Simplest, and the 
Sest Hand Camera in 
the world. 
48 Exposures. 4)” x 34". 
A child can use it. 


Prices from £7 17s. 


For full particulars and prices see Iliustrated Catalogue of 








= od Photographic Apparatus, sent post free. 
“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 63s. and 90s. 


Complete APpad Fluorescent Screens, ao JOHN BROWNING, Manufacturing Optician, 
"i iivemim. 63 STRAND, LONDON, WC. 

| ramm No Scientife Man ., NEGRETT! AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS. 


should oO 
be without a 


FRENA 


CAMERA. 











: The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
Full parti cula I'S | above. yy oe is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
free on Charis, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 


on applicatio n, instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


Rd. BECK, Ltd., 68 Cornhill, London, B.C. 1 srancnes: 40 COmNMILL. una 122 REGENT STREET. 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 
The Easter Term, 1897, began on THURSDAY, APRIL 29 
The Half-Term begins on MONDAY, MAY 31. 
ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholarship in Science, annual value £45, and one Clift 
Scholarship in Arts, value Thirty guineas, each tenable for three years, will 
be awarded on the result of the Examination to be held at the College on 
June 24 and 25. 

Names to be sent in to the Principat, not later than June 15. 


LUCY J. RUSSELL, Honorary Secretary. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W 

The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897 

PRESIDENT-ELECT : 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

Information about local arrangements may be obtained from the Secrr- 
TrAkIES, Toronto, or at the London Office. 

G. GRIFFITH, Assistant General Secretary. 


ROYAL INSTITUTION OF GREAT 
BRITAIN, 
ALBEMARLE STREET, PICCADILLY, W. 

Ernest Henry STARtinG, M.D., 
Three o'clock, begin a Course of Three Lectures on ‘ 
Work.’ 

Subscription to this Course, Half-a-Guinea. 


McGILL UNIVERSITY, MONTREAL, 
CANADA. 


CHAIR OF ZOOLOGY. 

The Governors of McGill University are prepared to receive Applications 
for Appointment to the newly-founded Professorship of Zoology. Salary, 
$2500 per annum. Candidates from Great Britain are requested to forward 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 

* PRINCIPAL, 
** Office of the High Commissioner for Canada, 
‘17 Victoria Street, 
* Westminster, S.W. 


ROYAL TECHNICAL INSTITUTE, 
SALFORD. 


Principal : wt seta M.A. 


mo ations are invited from duly qualified gentlemen for the position of 
CHIEF LECTURER in DYEING "BLEACHING, and CALIC 
PRINTING. Salary, £200 per annum. 

Full particulars of Duties, and Form of Application may be obtained from 


RICHARD MARTIN, Secretary. 
May 17, 1897. 


‘CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION 
Draughtsman in the Hydrographical Department ef the Admiralty 
(17-25), July 7. Expertness in Hydrographical Chart Drawing essential. 
The date specified is the latest at which Applications can be received. 
They mu-t be made « on Forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, $.W 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 

Courses for Beginners, as well as for Advanced Students, in Physiology 

Technolegy of Fermentatic ms— Bio logical Analysis of Yeast. 

E. Chr. Hanse * Prac tic al Studies in Fermentation. 

Londun (Sp yn), 1896. Alfred i rgensen : ** Micro-organisms and Fermen- 

tation.” Lond n(F. W. Ly« n), 18 
Further Particulars on App! 

The Laboratory, Copenhagen, v. 


A LONDON PUBLISHER, who has a 


m PHYSIOLOGY suitable for the Elementary 
Art Department, will be glad to hear from a 





n to the Director, ALFRED JORGENSEN, 





Cemmission for a Work « 





Stage Science a 
Graduate in Honours, who has had 


Physiolo 


A liberal remuneration will be given for the Copyright, which will 





gy for the Science and Art Department, or other Examinations. 


become the absolute property of the Publisher. 
Address ** Puys1ovocy, "c/o Hart's Advertising Offices, Maltravers 
House, Arundel Street, Strand, W.C. 
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Sales by @ Bluction. 


IMPORTANT NT NOTIC E. 

MR. J.C. STEVENS begs to announce that 
his Auction. Rooms and Offices, 38 King Street, Covent Garden, are 
OPEN DAILY for the reception of 

MISCELLANEOUS PROPERTY OF EVERY DESCRIPTION, 
which is included in Sales held every Friday throughout the year. 
Established 1760. Telegraphic Address : ‘* Auks, London.” 


TUESDAY AND WEDNESDAY NEXT. 
VALUABLE COLLECTION OF CURIOSITIES 
The Collection of African native Work formed by the late WILL IAM Granam, 
Esq., by order of the Executor, Curiosities from Benin City, New Guinea, 
South Africa, and other parts. Arms and Armour, China, Chinese 
Carvings, Skin Carpet, Antiquities, &c. 

MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY, MAY 25, and WEDNESDAY, MAY 26, at 12.30 
precisely. 

On view the Day prior, ro till 4, and Morning of Sale, and Catalogues had. 


FOR SALE.—First-rate Microscope, with 
Accessories, by PoweLtt aNnp LeyLanp. Price £25.—‘‘E.,” c/o 
Narure Office, Bedford Street, Strand, W.C. 


LONDON MATRIC. INTER. SC. AND 
Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
; cial HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, BA. London (First First-Class Huns 
Classics), » See College, 55 and 56 o Soeneeney Lane, W.C. 















>i STAN LEY tas 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical, 





Drawing, and Surveying Instruments 
of every description 

Of the Highest Quality and Finish, at most Moderate Prices. 

Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only Gotp 
Mepat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :—GREAT TURNSTILE, HCLBORN, LONDON, w.c. 


SHCKARD 
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[LHORNTON- 


CAMERAS, 


‘AMBER’ & ‘RUBY.’ 


For ee an, 


From 
eS SHUTTER 18s. 6d. 


lilustrated Catalogue Free. 


THE THORNTON-PICKARD MANUFACTURING 6O., Lro., ALTRINCHAM. 





OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Optical 
3enches, &c., &c. Instruments for special —_ pom to Clients’ 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, Londoo. 
Catalogues Free. 


PHCENIX FIRE OFFICE, 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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SON @& ME 3 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 
National Telephone: Avenue, No, 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 
MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 
LABORATOR]YWT OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 
Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 


| a. ke i 


Colonies. Science and Art Department, Oxford and — Universities, Royal Arsenal, a eS) “ % 7 ai) E 
Royal Military Academy, London School Board, &c., and most of the County Councils and . iin 
Technical Institutions. 


Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London tor SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
or by post, 3/- (free to Colleges and Schools). 


SMALLEST. CAMERA ON EARTH 


IVING PICTURES 4'« 31. 
Suitable for ‘SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S6 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CATALOGUE POST FREE. 


PERKEN. SON & RAYMENT, xci%5o° SA°2*" LONDON. ‘OPTIMUS.’ 


J. ORME & CO, =, FP _ FREDK, JACKSON & Co. 
65 BARBICAN, LONDON, E.C. 


APPARATUS & CHEMICALS | 14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 
FOR 


Chemical Laboratories, Lecture Rooms, LABORATORY FURNISHERS, 


Science Classes, Technical Training Schools, Importers, Manufacturers, and Dealers in 
ee ane CHEMICAL AND PHYSICAL 


NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. APPARATUS 
Price List, with 2000 Illustrations, 2/6. Of every Description. 


(Refunded on First Order.) Free to Societies, Colleges, Schools, &c. Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic oe APPARATUS, MANCHESTER. 
Telephone Number— 2038 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
a “ Penetrator. 
ps Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 














Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &e. 


J. ORME & CO., 
65 BARBIC CAN, LONDON, _E.C. 


Apparatus for estimation of sulphur in spent oxide. 
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GUSTAV FISCHER, VERLAGSBUCHHAND- 
LUNG IN JENA. 


Soeben erschienen: 


Jahresberichte 


iiber die Fortschritte der 


Anatomie und Entwicklungsgeschichte. 


In Verbindung mit 

Dr. ALerecuT in Halle a, S.,*Prof. Dr. von BARDELEBEN in Jena, 
Dr. BAveR in Strassburg, Dr. BoeuM in Miinchen, Dr. EGGELING 
in Ziirich, Prof. Dr. Eister in Halle a. S., Dr. Enpres in Halle 
a. S., Prof. Dr. Fetix in Ziirich, Prof. Dr. R. Fick in Leipzig, 
Prof. Dr. First in Lund, Prof. Dr. Gaupr in Freiburg i. B., Prof. 
Dr. Hout in Graz, Prof. Dr. Hover in Warschau, Prof. Dr. 
Hover in Krakau, Prof. Dr. Ketpet in Freiburg i. B., Dr. Kopscu 
in Berlin, Prof. Dr. W. Krause in Berlin, Prof. Dr. KOKENTHAL 
in Jena, Dr. MeHNeRT in Strassburg. Prof. Dr. Mo.tier in 
Miinchen, Prof. Dr. Oserstreiner in Wien, Prof. Dr. Oppel in 
Miinchen, Dr. GakuTraro Osawa in Freiburg i. B., Prof. Dr. 
PrirzNer in Strassburg, Dr. Hans Rast in Wien, Prof. Dr. 
Routt in Pisa, Prof. Dr- Scharrer in Wien, Prof. Dr. Scuter- 
FERDECKER in Bonn, Prof. Dr. E. Scumipt in Leipzig, Dr. M. B. 
Scumipt in Strassburg, Prof. Dr. Graf Spee in Kiel, Prof. Dr. 
Srour in Ziirich, Dr. Tetesnicky in Budapest, Dr. THILENIUs in 
Strassburg, Prof. Dr. H Vircnow in Berlin, Prof. Dr. E 
ZaCHARIAS in Hamburg, Prof. Dr. ZANDER in Ké6nigsberg, Dr. 
ZIEGENHAGEN in Berlin, Prof. Dr ZtEHEN in Jena, Prof. Dr. 
ZUCKERKANDL in Wien, 

herausgegeben von 


Dr. G. SCHWALBE, 


Professor der Anatomie an der Universitat Strassburg. 


Neue Folge, Erster Band. 
Litteratur-Verzeichnis fur die Jahre 1892, 
1893, 1894, 1895, 
bearbeitet von 


Dr. KONRAD BAUER 


in Strassburg. 
Preis : 


16 Mark. 








NEW, RE-WRITTEN, AND CHEAPER EDITION OF SCHAFER’S 
“COURSE OF PRACTICAL HISTOLOGY.” 


SECOND EDITION, with numerous 
Crown 8vo, 7s. 6a. 


Now Ready. 


Illustrations. 


A COURSE OF PRACTICAL HISTOLOGY. 


By EDWARD ALBERT SCHAFER, LL.D., F.R.S., 


Jodrell Professor of Physiology in University College. 


15 Waterloo Place, S.W. 


SMITH, ELDER & CO., 


London: 


or Published, 


, Price 75. 6d. 


PAPERS AND NOTES ON THE GENESIS AND 


MATRIX OF THE DIAMOND. 


By the late HENRY CARVILL LEWIS, M.A., F.G.S., 


Professor of Mineralogy in the Ac ademy of Natural Sciences, Philadelphia, 
Professor of Geology in Haverford como U.S.A. 


Edited from his genins | _ by Professor T. G. BONNEY, 
D.Sc 


, F-R.S., &c. 


LONGMANS, GREEN, & Co., London, New York, and Bombay. 








Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, ros. 


A MANUAL OF CHEMISTRY, THEO- 


RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Roy al College of Science, 
London ; Examiner in Chemistry to the Department of Science and 
Art. 


J. & A. CHURCHILL. 


LonpDon : 


NATURE 


(Mar 20, tied 


CAMBRIDGE UNIVERSITY PRESS. 


An INTRODUCTION to ABEL’S THEO. 


REM and the ALLIED THEORY, including the Theory of the 


Theta Functions. By H. F. BAKER, M.A., Fellow of St John's 
College, Cambridge, University Lecturer in Mathematics. Royal 8vo, 
25s. net. [/mmediately. 


An ESSAY on the FOUNDATIONS of 
GEOMETRY. By the Hon. B. RUSSELL, B.A., Fellow of Trinity 
College, Cambridge. Demy 8vo. 7s. 6d. (Jmmediately, 

CHAPTERS on the AIMS and PRACTICE 
of TEACHING. Edited by FREDERIC SPENCER, M.A., Phil 
Doc., Professor of the French Language and Literature in the Univer. 
sity College of North Wales, formerly Chief Master on the Modern 





Side i in _ Leys School Cambridge. Crown 8vo. 6s. 

NATUR E.—“ This book should be read by all who are interested in 
educational at be sane As to the chapters on the teaching of various 
branches of science, we commend them to every earnest teacher. 
Education in this country will certainly gain by the publication of these 
chapters on pedagogic methods.’ 


CAMBRIDGE NATURAL SCIENCE MANUALS. 
BIOLOGICAL SERIES. 
E. SHIPLEY, M-A., Fellow and Tutor of Christ's 


|A MANUAL AND DICTIONARY OF 


General Editor, A. 


THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS, 
| M.A., Director of the Royal Botanic Gardens, Ceylon. Crown 8vo 
| Two Vols. ros. 6a. 


BOOK MAN.—‘* One of the most useful books existing for students of 
botany. The student who has this book and the chances which Kew, 
or even one of the smaller gardens, affords him, will make a steady and really 
scientific progress. 


THE VERTEBRATE SKELETON. By 
S. H. REYNOLDS, M.A., Trinity College, Cambridge. With 
numerous Illustrations. Crown 8vo. 125. 6d. 

CAMBRIDGE GEOGRAPHICAL SERIES. 

General Editor, F. H. H. GUILLEMARD, late Lecturer in Geography 

in the University of Cambridge. 

A HISTORY of ANCIENT GEOGRAPHY. 
By the Rev. H. F. TOZER, M.A., Hon. Fellow of Exeter College, 

} Oxford. Crown 8vo, with Ten Maps. ros. 6d. 

| London: C. J. CLAY & SONS 

Cambridge U niversity | Press \ W. arehouse, Ave Maria Lane. 


MR. EDWARD ARNOLD'S LIST. 


THE CHANCES OF DEATH; 
AND OTHER STUDIES IN EVOLUTION. 


By KARL PEARSON, F.R.S., Author of “‘ The Ethic of Free Thought,” 
&c. With Illustrations and Diagrams. Demy 8vo. Two Vols. 








PROF. LLOYD MORGAN'S WORKS. 
Habit and Instinct: A Study in Heredity. 16s. 
Animal Life and Intelligence. Second Edition. 16s. 
Animal Sketches. 3s. 67. 
The Springs of Conduct. 35. 67. 
Psychology for Teachers. 3s. 6d. net. 


ARNOLD’S PRACTICAL SCIENCE MANUALS. 


General Editor: Professor , RAPHAEL MELDOLA, F.R.S, of the 
Finsbury Technical College of the City and Guilds of London Institute. 
FIRST TWO VOLUMES. 
The Calculus for Engineers. By Prof. Joun Perry, 
F.R.S. 380 Pages. Crown 8vo. Cloth. 7s. 6d. 

Steam Boilers. By Grorce HAL.ipay, late Demonstrator 
at the Finsbury Technical College. With numerous Diagrams and 
Illustrations. [Nearly ready. 


A General Astronomy. By CHARLEs A. YounG, Pro- 
fessor of Astronomy in the College of New Jersey, Associate of the 
Royal Astronom.cal Society, Author of ‘‘ The Sun,” &c. In One Vol. 
550 Pages. W vk 250 Illustrations, and supplemented with the necessary 
Tables. Royal 8 Half-morocco. 12s. 6d. 

An Miementary Treatise on Fourier’s Series, and 
Spherical, Cylindrical, and Ellipscidal Harmonics. With Applications 
to Problems in Mathematical Physics. By WILLIAM ELWOOD 
BYERLY, Ph.D., Professor of Mathematics in Harvard University. 
About 300 'Pages. Royal 8vo. 12s. 6d. 

Elementary Meteorology. 
Professor of Physical Geography in Harvard College. 
and Charts. 366 Pages. 8vo. Cloth. tos. 6d. 


EDWARD ARNOLD, 37 Beprorp Srreer. 


By WILLIAM M. Davis, 
With Maps 
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_DINES' PATENT PRESSURE PORTABLE ANEMOMETER. 


DINES S PATENT weenie t PORTABLE ANEMOMETER 
ONDON 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DiINgs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 


One scale of the instrument shows dérect/y the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE .. .... . sw et Ee Seale see iw = Ss 


iI... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, LONDON, E.C. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, THE SUMMER SESSION. 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 
Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. =n 
Electrical Thermometers for Investigating Earth Tempera- FOR 
tures, as supplied to several of the leading Observatories. 
Caliendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils constructed on Messrs. Griffiths’ ’ 
and Burstall’s Method, HEN ROUCH'S MICROSCOPES 
PARTICULARS AND PRICES ON APPLICATION. 
ogente FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


7s. 6d , and 10s, per Frame respectively ; now ready for distribution. 





Write for Catalogue to 


Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 


Microtome for Cutting Flat Secti 
Latest Improved Pattern cambridge ” Rocking Microtome, BARBICAN OPTICAL WORKS, 
price Ss. 
(lustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. Q2 DU NCOM BE RO A D, LON DON, N. 


Address all Communications: Se ee 


“Instrument Company, Ltd., Cambridge.”’ WwW. CG. PYE, 30 “ST. ANDREW'S STREET, 
CAMBRIDCE, 


X- RAY TU BES. MAKER OF 
TUBES SHOWING DIFFERENT = PHYSICAL AND OTHER SCIENTIFIC INSTRUMENTS. 


ACTUAL MAKER Tubes containing Specimens of Fluor- P 
: Special Apparatus as used at the CAVENDISH LABORATORY 
67 FARRINGDON “*°"'s.t0 crystals, Rubies, 8 


Cambridge. 
ROAD, E.C. FLUORESCENT SCREENS, 6 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. IMPROVED REFLECTING GALVANOMETERS, from £3 
JCAN'DESCE 1 >S eT A 
EXPERIMENTAL. AND SCIENTIFIC GLASS - BLOWING. TANGENT ditto, from £2 ros. 





THE ELECTRICAL CO., ‘Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 
RONTGEN TUBES, with 3 Electrodes, available 
for any length of Spark, 20s. each. 

COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 


Platino-Cyanide of Barium. 


LATEST TYPE. ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


Gz Send for Complete Priced Catalogue. 














XXII NATURE {May 20, 1897 





NCASTE 
GEOLOGY AND PHYS1OG RAP AY, | yas ms menarscce oy cxreearonee fre 


SCIENTIFIC APPLIANCES AND CABINETS. 

New Catalogues of Minerals, &c., now ready. » Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 2s., 25. 6d. Fold 
Collections of Specimens— Minerals, Fossils, and Rocks. ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., gd., 15., 15. 6d. Zinc relaxing 
Minerals for Chemical Work, &c. Boxes, od., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45., 55., 6s. Setting Boards, 
Physiography Collections. A ; flat or oval, from sd. to 1s. 8d. —— Houses, 9s. 6d., 115. 6d., 14s, 
Geological Apparatus and Appliances. “ae eee ea Breeding Cage, 2s. 6d., 45., 58., 75. 6d. Botanical Cases, japanned double 
New ey wed List of Microscopic Sections. tin, 1s. 6d., 2s. 9d., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 14. 
List of Rock Specimens. to 2s. ad. per quire. Insect Cases, 2s. 6d. to 115. Forceps for removing 

e Geological Hammers. Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 1S-, 15. 4d. per 
” a doz. Nested Willow-chip Boxes, + f=. 8d.—Our pony - momar | 
” gabon . : : . Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Catalogue of Minerals for selecting single Specimens, Price 2d. Pape Digeer ia “eda ia 1s. 9d. Taxidermists’ Companion, contain 


ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 

JAMES R. GREGO RY e | handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 34. 
“ ae rs.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 

STORES AND OFFICES: Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 

1 KELSO PLACE, KENSINGTON, Ww. every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 


improved pattern), 2s. 6d. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
8 | our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen, 


Manufacturer of every description of 36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


GONJURING APPARATUS | 1 IVING SPECIMENS FOR 
MECHANICAL NOVELTIES. THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, eg — nee. Asstt, Lotneghatian, 

Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
Tricks and Illusions for Theatres, ether figesimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
Marionettes, Guignols, Automatons, pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


Juggling Apparatus, &c. THOMAS BOLTON, 
an 25 BALSALL HEATH ROAD, BIRMINGHAM. 
39 RUE DE TREVISE 339, = 3 ° 


PARIS. 











MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can oom be supplied, either living 
or preserved by the best metho Si— ; ’ 
TO GOIENOE LECTURERS. sme Sas ceessnh ieee tiem alia 


| 
4 | renicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
HUGHES MOTO-PHOTOSCOPE FOR LIVING PICTURES. | Cees sis, Nebalia, Carcinus ; Patella, Sowieeen. Eledone, Pectens, 
THE MOST PERFECT Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
ch ear : ws Si (preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to ‘ 
Biological Laboratory, Plymouth. THE DIRECTOR. 





Catalogue in English, Post Free, 2}¢. Large 
Catalogue in French, 120 pp., Post Free, 1s. 





No Suvutrer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. GraT- 
TAN GuINNgsS, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science . Bigeye a Yon ; 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern | brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
Outfits eo — ae py | Catalogue, — — En- | small but vividly attractive specimens ; Native Arsenic Crystals 

ravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, ‘ . . >. 

oon &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, from Japan ; Senarmontite from Algeria, &c. 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. Special Mineral List Post Free. ; 

: Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 
FORTNIGHTLY CRUISES 78 NEWGATE STREET, LONDON, E.C. 


FROM en 


NEWCASTLE-ON-TYNE to NORWAY.| F. H. BUTLER, ™.A. Oxon., Asses. R. 8. Mines, 
The Finest YACHTING STEAMER afloat. No Upper Berths. 15 8 B ae TOn ROA be LO N DON. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 


Dealer in Rocks, Minerals yo and other Objects 

. CAR = ‘ ‘Ce of Scientific Interest. i. 
Captain CABORNE, R.N.R., F.R.G.S. Dried and fresh specimens of Cryptogams and other Plants supplied fe 
Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14. study. Living examples of the following Genera are now in stock :—Nitell, 
: 5 . ; (Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema ® 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchant 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, ap 
Golden-brown, with phantom enclosures; Specular Iron in 





THE ALBION S.S. COMPANY (LIMITED). 








Fares from 12 Guineas, including first-class table. 


J i ‘ IG " UN PASSENGE ‘unariz olle ‘i slass- d Boxes of any dimensions made t 

For Itinerary, &c., apply to MIDNIGHT SUN PASSENGER | Funaria, and Pollen of Fir. Glass-toppe Department o 

SUPERINTENDEN Mercantile Chambers, Newcastle-on-Tyne. order. Collections, in boxes with divisions, as supplied to the Jepar , 

U PERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne » ‘sleass and Art:—20 Typical Rocks (about 3” x 4”), 208. ; 16 Types of Rock 
ESTABLISHED 1851. Structures, ros. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro 


of Rocks, and ditto of 6 Oczes, Polycystina, Diatoms, Chalk-Grains, Re 


B I R kK BE & K BAN K ? crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 6 


Set. Practical Demonstrations given in Mineralogy and Pa ry 
Southampton Buildings, Chancery Lane, London. On Sale, British Birds, their Eggs and Nests, weekly parts, O@- 


TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, r Di 

repayable on demand. iil ALBERT EDWARD JAMRACH 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum (Late CHARLES JAMRACH), 

monthly balances, when not drawn below £100. NATURALIST, 


STOCKS and SHARES purchased and sold. 180 ST. GEORGE STREET EAST. 
The BIRKBECK ALMANACK, with full particulars, post free. Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery: 
FRANCIS RAVENSCROFT Manager. Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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NEW BOOK ‘BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.RS., D.C.L. (Oxf), &. 


With Seven Maps and Numerous Illustrations. 2 Yols. Super Royal 8vo, 36s. net. 


TIME S.—*‘ An exhaustive treatise, which may be supplemented by the researches of the future, but which can hardly be 
superseded. . To geologists it is unnecessary to commend it ; to all who are interested in the checkered career of this earth of 
ours it will be ‘found to abound with interest. 





Demy 8vo, 17s. net. 
A TREATISE ON ROCKS, ROCK-WEATHERING AND SOILS. By 
GEORGE P. MERRILL, Curator of Geology in the United States National Museum, &c. 
SATURDAY REVIEW.—“ A volume of great utility to the geologist and of singular interest to the public.” 
MACMILLAN AND CO., LIMITED, LONDON. 





THE MOST NUTRITIOUS COCOA. THE ALBION S.S. COMPANY, LIMITED. 


: WHIT-WEEK IN NORWAY. 
a i i) S S Steam Yacht VORSE XING, 3254 tons, 4000 h. . 
JUNE 5.—HARWICH to NORWAY, visiting ODDE, BERGEN, for 
GRATEFUL—COMFORTING. VOSS and STALHEIM, GUDVANGEN, BALHOLYM, &c. 


Seven days, 7 Guineas. 


JUNE 24.—GRAND NAVAL REVIEW at SPITHEAD, and NOR- 
WEGIAN FJORDS, visiting NA RSTRAND(BRATLANDS 
VALLEY), ODDE, BERGEN, GUDVANGEN, MARAK, 


TRONDHJEM, &c._ 
FOR BREAKFAST AND SUPPER. Twenty Days, 20 Guineas. 


For full particulars apply Baltic Chambers, Newcastle- le-upon- -Tyne. 


HOLLOWAY’S OINTMENT THE ENTOMOLOGISTS’ MONTHLY 


MAGAZINE. 











CURES Price Sixpence, Monthly. 
. s ry Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Doucias 
Gout, Rheumatism, Lumbago, Sciatica W. W. Fowzer, M.A., F.L.S., R. McLacutan, F.R.S., E. SAUNDERS: 
Cuts, Bruises, Sprains, &c. Lorp W eee SAS LL.D., F.R.S. 
This Magazine, commenced in 1864, contains standard articles and notes 
INVALUABLE FOR ALL SKIN DISEASES. on all subjects connected wih Entomology, and especially on ‘the Ir canes of 
the British Isles. 
Holloway's Ointment and Pills may be obtained of Subscription—Six Shillings per Annum, post free. 
all Medicine Vendors London: GURNEY & JACKSON (Mr. Van Voorst’s Successors) 


1 Paternoster Row. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EpiToRIAL COMMITTEE: S. NEwcoms, Mathematics; R. S. WoopwarpD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THursTon, Engineering ; IRA REMSEN, Chemistry; J. Le Conte, Geology; W. M. Davis, 
Physiography ; O. C. MARsH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
S. H. Scupper, Entomology ; N. L. BRITTON, Botany ; HENRY F. Ossorn, General Biology; H. P. Bowpitcu, Physiology ; 
J. S. BILLines, Hygiene; J. MCKEEN CATTELL, Psychology ; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SuBscripTions, TWENTY-ONE SHILLINGS, May BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 











NOT. ICE. —Advertisements and business letters for NATURE should be addressed to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE ts “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
£ we @. £Ls.d 
Hall yeti a aie Gapaneies cs - be 4 Three Linesin Column ....... o 2 6 
See ce ttc e ae Per Line after. /0 09 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Colema . o18 6 
crak tet 2k fe 0 din — oe Quarter Page, or Half a Column . 25 @ 
TN Se Se ee o 8 6 Half a Page, ora Column ...... = 
Ee’ ah ee re ° re) Whole Page . . . . 6 60 


Cheques and Money my payable to MACMILLAN & CO, Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C 
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NEW AND IMPORTANT. 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 


This new Contact Breaker, the invention of Mr. James Kinc, A.1.E.E., affords enormously increased facilities for working with the Ruhmkorff 


Coil, and to experimenters with RONTGEN'’S X-RAYS will prove invaluable. 


The following are some of its special features :— 


[t can be adapted to almost any existing Coil at a cost ef £2 10 0 


The Battery power required is-25 per cent. less, and the Spark-length yielded is increased 15 per cent 


The speed of the make and break can be controlled. 


It produces the same effect as a mercury interrupter without any of the trouble. 
The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 


diminished. oy ° : 
When once set in motion it requires no attention. 


W. WATSON & SONS’ Coils may be had fitted with the “ Vril"’ Contact Breaker at an extra charge of 10s. 6d. if specified at the time of ordering. 
The ‘‘ Vril” Contact Breaker may be seen in action by. prospective purchasers on presentation of card. 
Full particulars, also Catalogue of every requisite for working with RONIGEN’S X-RAYS (Dep. No. 7), post free on application to 
W. WATSON & SONS (Zstadlished 1837), Opticians to H.M. Government. 
Sole London Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Medals, 


Paris Universal Exhibition, 1889, &c. 













MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. 
MIKADO MOTH PAPER. Specially adapted for Folded Clothes, 
Closely Packed Articles, etc., 1S. per box. 
ALABASTRINE TABLETS. For placing in Wardrobes, Chests, 
Cupboards, etc., 1S. per box. 

CRYSTALLISED CAMPHYLENE., For scattering under Carpets, 
into Crevices, amongst Furniture, etc., 1S, per tin. 

Of all Chemists, Stores, etc., or direct from Sole Manufacturers, 

PLEMING’S OIL & CHEMICAL CO., 101 LEADENHALL ST., E.C. 








DENT’S WATCHES. 


Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas, 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO, 
Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
DENT 61 STRAND, W.C. j 














TRADE MARK. LOom™7mpDon. 


CROSSLEVYV’S OIK ENGINES. 


PORTABLE OIL ENCINES. 


ECONOMICAL, 
POWERFUL, 


Suitable for all classes 
of Agricultural 
Work. 





EFFICIENT 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. = 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices oe pe from £5 to £7 7s. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving 4 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

‘** Tagnitz, Russia, February 1892. . 

‘*1 am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Meteorological 

Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Bere.” 
**66 Victoria Street, S.W., March 1, 1892. 

“ The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the heightof 

a mantel-piece—é.e., I can swear to its being about half-way between one-third and half of 10 feet—the mantel-piece beimg 
4 feet. (Signed) ** J. M. Goruam (Messrs. Drake and Gorham).” 


SoLE 


manxer: JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, E.© 


Priated by Ricnarp Cray & Sons, Lim1Tep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmitian & Co» 
LimireD, at 29 Bedford Street, London, W.C., and THe MacmiL_ian Company, €6 Fifth Avenue, New York.—1 HURSDAY, May 20, 1%07- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorRDSsWORTH. 








No. 1439, VOL. 56] 


THURSDAY, MAY 27, 1897. 


[PRICE SIXPENCE. 








ae asa Newspaper at the General Post Office.] 


INDUCTION COIL. 


Ss. | 
APPS’ PATENTED INDUCTION COILS are now manufactured 


concurrently by 
NEWTON & CO., 3 FLEET STREET, LONDON. 


F 









“X” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 638s. and 90s. 
Complete Apparatus for Réntgen “‘X” Rays, with Coils 
and Fluorescent Screens, &c. 
HIGHEST QUALITY ONLY. 
Detailed List on Application. 


No Pate Wimshurst Machines 


THE CLASS PLATES ARE wiTHoUT BRASS SECTORS. 


The Spark is much improved 
in length and power. 
By using discharging balls of 
a new pattern, the reversing 
of the current is prevented, 
and the Machine, which has 
been simplified and reduced in 
price, is the Best and Cheapest 
in the Market. 





A.—College Form, on 
polished mahogany base, with 
two 16-inch Plates, and four 
Leyden Jars, £5. 

—Iron Frame Form, with two 16-inch Plates and two 
Leven Jars, £3 10s. 


This Instrument is the strongest, neatest, and most powerful ever 
an rec 1 at the price. 


C.—Sehool Form, with two 16-inch Plates and two 
Leyden Jars, £2 10s. 


JOHN J. GRIFFIN & SONS, LE 
22 GARRICK STREET, COVENT GARDEN, W.C. 


{All Rights are Reserved. 


Tue Davies Moror Co., Lrp., Successors to 


NALDER BROS. & CO., 
16 RED LION STREET, LONDON, E.C. 





STANDARD SPHEROMETER. 
PROF. SILVANUS P. THOMPSON’S PATTERN. 


The Elevation of the Screw through a distance of 1 millimetre corresponds 
to a Sphere whose Radius is 1 metre. Reading to ‘oos mm. 


Price £7 7s. 
Cable Address : 
No Agents, U «S.A. This Instrument delivered anywhere i in U.S.A. for $44. 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS. 


Write for Catalogue. ** Secohm, London.” 





i 
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The B as = a is fitted in a Maho gany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with G lass 
Front, fa wr either indoor or outdoor use. The above give cor ntinuous records 


| on Charts, which only require ch ang zing once a week, and are invaluable to 


invalids and others who are unable to take daily readings of the — ary 


| instruments. Price of each, with supply of Charts for one year, £6 1 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


38 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 


| 
| BRITISH ASSOCIATION FOR THE 


The Courses of Instruction at the Institute's Centrat TECHNICAL | 


Co.i.ece (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute’s TecHnicat CoL.eGe, Finsspury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
(Exuisirion Roap, S.W.) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 

Civiland Mechanical Engineering = C. Unwin, F.R.S., M. Inst.C.E. 
jW. E. Ayrton, F. R.S -» Past Pres. 


i hy sics and Electrical Engineering H oh E.E. 

. ONG *h. wD. 
Chemistry ove es - { a + wie xG, Ph.D., LL.D., 
Mechanics and Mathematics O. Henrici, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Srreet, Ciry Roap, E.C.) 
Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Ele trical Engineering S. P. THompson, D.Sc., F.R.S. 
Me hanical ‘ Engineering and \ W. E. Datsy, M.A., B.Sc., M.I.M.E. 
Mathematics - < oe 
R. MEvvora, F.R.S., F.1.C. 


Chemistry 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 
The Easter Term, 1897, began on THURSDAY, APRIL 29. 
The Half-Term begins on MONDAY, MAY 31. 
ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholarship in Science, annual value £45, and one Clift 
Scholarship in Arts, value Thirty guineas, each tenable for three years, will 
be awarded on the result of the Examination to be held at the College on 
June 24 and 25 

Names to be: sent in to the Principat, not later than June 15. 


LUCY J. RUSSELL, Honorary Secretary. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.LE.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M E. 

Laboratories, pe Room, Steam Engine, Ragincesing Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Coaper's Hill and the Central Institution. 


ROYAL TECHNICAL INSTITUTE, 
SALFORD. e 


Principal: W. WILSON, M.A. 

IEF LECTURER in DYEING, 

*-RINTING. Salary, £200 per annum. 

Full particulars of Duties, and Form of Application may be obtained from 
RICHARD MARTIN, Secretary. 


BLEAC HING, and CALICO- 


May 17, 1897. 


LONDON MATRIC. INTER. SC. AND 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
London (First First- wa Hons. | 


B.Sc.—Apply, R. Kerin, B.A 
Classics), Carlyon College, 55 ~# 56 Chancery Lane, V 


Applications are invited from duly qualified gentlemen for the position of 
>H 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION wyill 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897. 

PRESIDENT-ELECT : 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society, 

Information about Jocal arrangements may be obtained from the Secre- 
TARIES, Toronto, or at the London Office. 

_&G GRIFFITH, Assistant General Secretary. 


| McGILL - UNIVERSITY, MONTREAL, 


CANADA. 
CHAIR OF ZOOLOGY. 

The Governors of McGill University are prepared to receive Agee ations 
for Appointment to the newly-founded Professorship of Zoology Salary, 
$2500 per annum. Candidates from Great Britain are requested to forw ard 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 

** PRINCIPAL, 
** Office of the High Commissioner for Canada, 
“17 Victoria Street, 
** Westminster, S.W.” 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION 
Draughtsman in the Hydrographical Department of the Admiralty 
(17-25), July 7. _Expertness in Hydrographical Chart Drawing essential. 
The date specified is the latest at which Applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


FOR SALE.—A well-made Cabinet, 6 ft. 


long, 7 ft. high; containing a Miscellaneous Collection of Stuffed 
Birds, Fossils, Minerals, Shells, and other Specimens. May be seea 
any time by applying, Dr. Dickinson, 33 Sloane Street, S.W. 


FOR SALE.—For X-Ray Research, a high- 


class INDUCTION COIL; practically New; 5” to 8” Spark; 
guaranteed ; ani —G. L ITTLEBOY, Brymbo, near Wrexham. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
- Geological Hammers. 
os Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


| Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edoge mium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, CEcidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass- topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palaontology- 

On Sale, British Birds, their Eggs and Nests, weekly parts, asa 


PHCNIX FIRE OFFICE, 





19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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Sale by B Huction. 


WEDNESDAY ~ NEXT. 

THE COLLECTION OF BRITISH AND EXOTIC LEPIDOP- 
TERA, COLEOPTERA, &c., FORMED BY C. BROAD, ESQ., 
TOGETHER WITH THE CABINETS IN WHICH THEY 
ARE .CONTAINED. BUTTERFLIES IN PAPERS, HEADS 
AND HORNS, SHELLS, MINERALS, AND OTHER 
NATURAL HISTORY SPECIMENS. 


MR, J.C. STEVENS will Sell the above by | 
Auction, at his Great Rooms, 38 King Street, Covent Garden, on 
WEDNESDAY next, JUNE 2, at Half-past 12 precisely. 

On view the Day prior, 10 to 4, and Morning of Sale, and Catalogues had. 

















THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


FROM | 
NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 
Captain CABORNE, R.N.R., F.R.G.S. 
Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 14. 
Fares from 12 Guineas, including first-class table. 
For Itinerary, &c., apply to M/DNIGHT SUN PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 


ESTABLISHED 18st. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 


TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


-HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigesticn 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Catalogues Fee. 





THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


mat) STANLEY {tag 


Mathematical Instrument Manufacturer to H. M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical, Drawing, and Surveying Instrumente 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 


W. F.S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instruments, and the only GoL> 
| Mgpat in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address *—-GREAT TU TURNSTIL E, HOLBORN, LONDON, W.C. 


DE VERE, 


Manufacturer of every description of 


CONJURING APPARATUS 
MECHANICAL NOVELTIES: 


Tricks and Illusions for Theatres, 
Marionettes, Guignols, Automatons, 
Juggling Apparatus, &c. 





39 RUE DE TREVISE 339, 
PARIS. 





Catalogue in English, Post Free, 2h¢. Large 
Catalogue in French, 120 pp.. Post Free, 1s 


HORNTON-JOICKARD 


CAMERAS, 


“AMBER’ & ‘RUBY.’ 


For HAND or Crane, 
From £5 8s, 6d 
Time and 


a. § H U TTER 1 So ea. 


Lilustrated Catalogue Free. 


THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GuINNEsS, Madame ADELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4- -inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleid xscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., "6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


EPPS’S COCAINE. 


COCOA-NIB EXTRACT. 








(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘* Cocaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 


now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly excitin 
the system. Sold only in labelled Tins. 
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ARR en sic : 
DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


OINES S PATENT PRESSURE PORTABLE ANEMOMETER bs} * g 
ASELLA. LONDON 
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VELOCITY PER HOUR IN MILES ae 





For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. D1NEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


£3 10 0 





I. CASELLA, 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C. 





THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
or High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as = to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 64, sa}, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, neieting anew form of Rocking 
crotome for Cutting Flat Sections. 
Latest Improved Pattern ‘** Cambridge” Rocking Microtome, 
price £4 4s 





‘illustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.” 


THE SUMMER SESSION. 


FOR 


HENRY GROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


COSS0 X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
ACTUAL MAKER, Tubes pe — +f Dene. 
t osphorescen inerals, 
67 FARRINGDON ments? Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 





JAMES WOOLLEY, SONS & GO., Lto. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND } PHYSICAL APPARATUS 


Ss 
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VICTORIA BRIDGE, MANCHESTER. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 
GOLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


E. DENT & CO. 


Makers to the Queen, 
TRADE MARK. 











4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 


Lom7wnDon=.: 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


ical 

Spectrometers, Spec pes, G s, Cathetometers, Optica 

Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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EGYPT EXPLORATION FUND. Déir el Bahari. Part II. By | 
Epovarp NaviLte. Plates XXV.-LV., with description (two | 
coloured). Royal folio. Price 30s. 
Kegan Paul, Trench. Triibner, and Co., Ltd.; Bernard Quaritch; Asher 
and Co.; and Office of Egypt Exploration Fund, 37 Great Russell 






Street, W.C 


Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, ros. 


A MANUAL OF CHEMISTRY, THEO- 
RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Royal College of Science, 
London ; Examiner in Chemistry to the Department of Science and 
Art. 


Lonpon: J. & A. CHURCHILL. 


NATURAL SCIENCE. 
JUNE, 1897. 

NOTES and COMMENTS :—Change of Address—The Scientific Method 
in Education—An Appeal to the Teachers—The Educational Value of 

Botany and Physiology—The Illinois Fresh-water Biological Station— 

The Classification of Rodents—The Hoatzin—The “ Index Animalium” 

—The Dutch Scientific and Medical Congress—Colour Variation in 

Flowers— Boulder Clay, a Marine Deposit ; &c. 

.—Edward Drinker Cope. By A. Smith Woodward, F.L.S., F.G.S., 

F.Z.S. (With Plate IV.) 

11.—Some Effects of the Pelagic Spawning-habit on the Life-histories of 
Teleostean Fishes. By Arthur T. Masterman, B A., B.Sc. (Illustrated.) 

11l.—Human Evolution. V.—According to Nietzsche. By Thomas 
Common. 

IV.—The Genealogy of the Sciences as the Basis of their Bibliography. 
By Henryk Arctowski, of the Belgian Antarctic Expedition. 

V.—The Facts of Chromosome-reduction versus the Postulates of Weis- 

mann. By J. E. S. Moore, A.S.C.S. (Illustrated.) 

Vi.—Oscar Hertwig on Mechanics and Biology. By L. J. Veley. 

REVIEWS of Newton's Dictionary of Birds; Grote’s Butterflies of 
Hildesheim; Barnes and Heald’s N. American Mosses; Baudouin’s 
Piscifacture Marine; &c. 

OBITUARY, NEWS, and CORRESPONDENCE :—Eleven pages. 

INDEX and SUBJECT INDEX to Vol. X. 


PRICE ONE SHILLING, NET. 
PAGE & PRATT, 22 St. Andrew Street, London, E.C. 


_ 





_The JULY NUMPER of NATURAL SCIENCE, which begins 
Vol. X1., will be SPECIALLY ATTRACTIVE, and will introduce 
VARIOUS CHANGES. 

The July Number, and all succeeding Numbers, will be published by 
J. M. DENT & CO., 67 St. James’s Street, London, S.W., 


to which address the Editorial Offices are now transferred. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 


SCIENTIFIC APPLIANCES AND CABINETS. 
_ Plain Ring Nets, wire or cane, including Stick, rs. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6¢., 4s. Pocket Boxes, 6d., gd., 15., 1s. 6d. Zinc relaxing 
Boxes, od., 15., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from 5d. to 1s. 8d. Setting Houses, 9s. 6d., 118. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 5s., 78. 6@. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. gd., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 14. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 1s., rs. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ng most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3d., 
ts.; Brass Blowpipes, 4¢., 6¢. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS, AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 


FOURTEENTH MEMOIR OF THE | a REVISED ACCOUNT OF THE ExX- 


PERIMENTS MADE WITH THE BASHFORTH CHRONO- 
GRAPH TO FIND THE RESISTANCE OF THE AIR TO 
THE MOTION OF PROJECTILES, WITH THE APPLI- 
CATION OF THE RESULTS TO THE CALCULATION 
OF TRAJECTORIES, ACCORDING TO J. BERNOULLI’S 
METHOD. By Francis Basurortu, B.D., late Professor of 
Applied Mathematics to the Advanced Class of R.A. Officers, Wool- 
wich, With an Appendix. Price 12s. Appendix, separately, 1s. 6d. 
CAMBRIDGE UNIVERSITY PRESS. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
by the Steamship GARONNE (3901 tons register), 
from LONDON as under :— 
For NORWAY FIORDS and NORTH CAPE, 
Leaving June 23, returning July 19. 
For NORWAY FIORDS and SPITZBERGEN, 
Leaving July 22, returning August 20. 
For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving August 25, returning September 23. 
String Band, Electric Light, High-class Cuisine. 
F. GREEN and CO. Head Offices, 
ANDERSON, ANDERSON, and Co. } Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


Managers { 





THE ALBION S.S. COMPANY, LIMITED. 


WHIT-WEEK IN NORWAY. 
Steam Yacht VORSE XING, 3254 tons, 4000 h.p. 
JUNE 5.—HARWICH to NORWAY, visiting ODDE, BERGEN, for 
VOSS and STALHEIM, GUDVANGEN, BALHOLM, &c. 

Seven days, 7 Guineas. 

JUNE 2.—GRAND NAVAL REVIEW at SPITHEAD, and NOR- 
WEGIAN FJORDS, visiting NAXARSTRAND(BRATLANDS 
VALLEY), ODDE, BERGEN, GUDVANGEN, MARAK, 
TRON DHJEM, &c. 

Twenty Days, 20 Guineas. 
For full particulars apply Baltic Chambers, Newcastle-upon-T yne. 





ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 


Scyllium, 10d. each ; 8s. doz. | Sipunculus, 3s. to 45. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
Anodon, 9d. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 





Gammarus, 15. per tube. 
Noctiluca, 1s. 3d. per tube. Scorpio, rs. to 1s. 6d. each. 
Grantia, 1s. 3d. per tube. Scolopendra, 1s. 6d. each. 
Sycon, 1s. 3d. per tube. Aplysia, 8d. to rod. each. 
Medusoids, rs. 3d. per tube. Haliotis, 8d. each. 
Aurelia, rod. each. Loligo media, rod. each. 
Coryne, 1s. per tube. | Mya, tod. each. 

Obelia, 1s. per tube. | Pediceliina, 1s. per tube. 
Ascaris (large), 8¢. each. | Salpa, rs. 6d. per tube 


Astacus, gd. each. | Cucumaria (large), rs. 4d. each. 
| 


Cerebratulus, 1s. 6d. each. Ascidia, 8d. each. 
Nereis, 6d. each. Raia, 1s. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, rod. each. 
Sagitta, 1s. per tube. \ 

REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purpose, 

THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarvs, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten:, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 





Biological Laboratory, Plymouth. THE DIRECTOR, 
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SMALLEST CAMERA ON EARTH. 


GIVING PICTURES 4!«3!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S36 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Kapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CATALOGUE POST FREE. 


OPEN. 
PERKEN, ON & RAYMENT, “sotsor ciscus’ LONDON. “OPTIMUS. 
yg HOLBORN CIRCUS, 
NO T. ICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 








SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
J £ 5 a. Lo & 
Yearly KS ad Ls roe tk B® Three Linesin Column ....... 0 2 6 
ae eb . O14 6 Per Li f 
Quarterly ee o7 6 er Line alter . oo 9 

‘none Geese Deeean o. One Eighth Page, or Quarter Column o 18 6 
—--: —— Ts Quarter Page, or Half a Column 115 0 
Half-yearly ... . . ; : oO '§ b Half a Page, or a Column $s 0 
Quarterly oO fe) Whole Page 6 0 o 


Cheques and Money Pes payable to MACMILLAN & CO. Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


JUNE NUMBER. Price ONE SHILLING. 


MACMILLANS MAGAZINE. 


CONTENTS. 
1.—THE HOUSE BY THE HOWFF. ByW.L.Warsox. — 5.—JACK AND JILL. 
Chaps. V.-VII. : . ee — 

2.—NELSON AND HIS BIOGRAPHERS. By Davin 6—ON THE ABUSE OF DIALECT. 

HANNAY. | 7.—A CHAPTER OF ACCIDENTS. By Mrs. Fraser. 
—AMERICANS AT PLAY. Chaps. VL-VIII 

IN AND ABOUT THE WEST INDIES. By Joun R. + 5s 
ecder. CR sl 8.—LANDSCAPE IN POETRY. By Prov. TYRRELL. 


JUNE NUMBER NOW READY. 


THE CENTURY MAGAZINE 


Illustrated, price 1s. 4d. Contains, besides many Stories and Articles :— 
QUEEN VICTORIA. By the Hon. T. F. Bayarp. 
(JUEEN VICTORIA’S “CORONATION ROLL.” By Florence HAywarp. With Portraits and Facsimiles. 
HOME LIFE AMONG THE INDIANS. Records of Personal Experience. By ALIce C. FLETCHER. 
THE LAST FIGHT. By L. Frank Tooker. 


By 


Illustrated, price Is. 


ST. NICHOLAS MAGAZINE 


For JUNE contains, besides many Stories and Articles :— 
THE RISKS OF A a es ‘LIFE. By C. T. HI. 
A CITY IN A VOLCANO. By A. H. VERRILL. 
WHAT IS TOLD BY THE BELL. By Lt. JoHN M. E.ticort, U.S.N. 
A HOUSE-MOVING HOLIDAY. By W. S. Harwoop. 


THE 


PSYCHOLOGICAL REVI EW. 


Edited by J. MARK BALDWIN, Princeton Univers ity; and J. McKEEN CATTELL, Columbia University. 
No. 3. Vol. IV. MAY, 1897. Price 3s. net. (Annual TE eg 16s. 6d. net, payable in advance. ) 
CONTENTS. 
THE NEGATIVE IN LOGIC. By A. T. Ormonp.—STUDIES FROM THE HARVARD PSYCHOLOGICAL 
LABORATORY : Communicated by WILLIAM JAMEs.—THE IDENTIFICATION OF THE SELF. By SmitH BAKER.— 
SHORTER CONTRIBUTIONS.—PSYCHOLOGICAL LITERATURE.—NEW BOOKS.—NOTES. 


THE PSYCHOLOGICAL INDEX, No. 38. 
A BIBLIOGRAPHY OF THE LITERATURE OF PSYCHOLOGY AND COGNATE SUBJECTS FOR 1896. 
Compiled by HOWARD C. WARREN and LIVINGSTON FARRAND. 
Price 3s. net. Free to Subscribers. 


MACMILLAN AND CO., LIMITED, LONDON. 
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MACMILLAN & C0.’S NEW SCIENTIFIC WORKS, 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &e. 


With Seven Maps and Numerous Illustrations. 2 Yols. Super Royal 8vo, 36s. net. 


ACADEM Y.—*‘ This is a work of which it is safe to say that future discoveries can only add to and will never detract from 
it. It marks an epoch in the world’s knowledge, and as such it can never become obsolete.” 








Demy 8vo, 17s. net. 


A TREATISE ON ROCKS, ROCK-WEATHERING AND SOILS. By 


GEORGE P. MERRILL, Curator of Geology in the United States National Museum, &c. 
SATURDAY REVIEW.—“ A volume of great utility to the geologist and of singular interest to the public.” 


Crown 8vo, 45. 6d. 


THE INDUCTION COIL IN PRACTICAL WORK, including the Rénigen 


X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &c. With Illustrations. 





8vo, 7s. net. 


THE DEVELOPMENT OF THE FROGS EGG. An Introduction to Experi- 


mental Embryology. By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr College. 





S8vo, 14s. net. 


THE THEORY OF ELECTRICITY AND MAGNETISM. Being Lectures 
on Mathematical Physics. By ARTHUR GORDON WEBSTE Pe A.B. — ), Ph.D. (Berol), &c. 


Globe 8vo, 4s. 6d. 


LESSONS IN ELEMENTARY PRACTICAL PHYSICS. (Stewart ann Gee 
Serigs). By C. L BARNES, M.A., F.C.S., late Scholar of Balliol College, Oxford. Vol. III. Part I. PRACTICAL 
ACOUSTICS. 


VOLUME III. NOW READY. 


THE ELEMENTS OF PHYSICS: a College Text-book. By Epwakp L. 
NICHOLS and WILLIAM S. FRANKLIN, In Three Volumes. Vol. III. LIGHT AND SOUND.  8vo, 6s. net. 


8vo, I2s. 6d. net. 
ELEMENTS OF THEORETICAL PHYSICS. By Dr. C. Curistiansen 
Professor of Physics in the University of Copenhagen. Translated by Professor W. F. MaGIE, Ph.D. 


CAWVBRIDGE REViEW.—“ The plan is excellently carried out, and the student who has mastered the contents of the 
book should find himself fully able to appreciate the latest developments of theoretical physics.” 


8vo, 75. 6d. net. 


PROBLEMS AND QUESTIONS IN PHYSICS. By Cuartes P. Martuews, 


Associate Professor of Electrical Engineering, Purdue University, formerly Instructor in Physics, Cornell 
es ; and JOHN SHEARER, B.S., Instructor in Physics, Cornell University. 


GUARDIAN.—* Sure to be useful both in university and college work. . . . The book is sure to be welcomed by teachers 
as a general problem companion.” 





Extra Crown 8vo, 6s. 
A STUDY OF THE SKY: a Popular Astronomy. By Prof. Hersert A. Howe, 
Professor of Astronomy, University of Denver. 
,, WATURE.—* Asa whole, the book is well worth peiusal, and its value is considerably enhanced by the wealth of excellent 
illustrations accion. The general reader, as well as the student, will find in it much that is interesting.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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EVERY TRAVELLER SHOULD CARRY THE ‘PATENT 


“WATKIN” ANEROID BAROMETER, 


Made in various Sizes, from Watch Size to 6-inch. 
Prices a : ne from £5 to £7 7s. 


This famous Instrument has /¢hree circles of divisions and figures instead of ome, thus giving « 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

**Tagnitz, Russia, February 1892, 

**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Meteorologica} 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “*Count Bere.” 

** 66 Victoria Street, S.W., March 1, 1892. 

* The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece—z.e., I can swear to its being about half-way between ae -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) M. GorHaM (Messrs. Drake and Gorham).” 


maner: JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, EX, 


INDUCTION COILS. THE ELECTRICAL CO., Lro. 


24-inch, £5. 3-inch, £6 6s. 4.inch, £9, 6-inch, £15. Cc O M P L EB T E oO we T F I T S 
OTHER SIZES TO ORDER. RADIOGRAPHY. 


MADE ENTIRELY BY OURSELVES. | Specially suitable for Scientific Men, Surgeons and Physicians, 

EVERY COIL GUARANTEED TO GIVE A LONGER Bee tensions, 2 teenie, oe 
CONTINUOUS SPARK THAN SPECIFIED. “ 

Makers of Complete Apparatus and Separate Parts for Radiography of the RONTGEN TUBES. FLUORESCENT 




















highest standard of merit. Coils, Cells, Accumulators, Transformers, 
Crookes’ Tubes, Fluorescent Screens, &c. with 2 and 3 SCREENS 
Electrodes ae Double ; 
IMPROVED PORTABLE COILS, ‘““"* = 
ava e Coated 


Suitable for Scientific, Medical,’and Surgical Purposes. for any length of Platino-Cyanide of 





The maximum of power in the These Batteries give any Spark Barium. 
ne strength of current, from the 
minimum of space. weakest to the very strongest. 20s. each. a 
PATENTEES AND MAKERS OF THE COILS. ACCUMULATORS. 


CELLS. 


“Ringing” Bells, Bell Sets, and Improved 


Medical Coils. rene 
MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &c. TRANSFORMERS. 


Special attention is given to the Desi ign and Construction of small Motors 
and Transformers. 


¢a- SEND FOR NEW ILLUSTRATED CATALOGUE, = 


HOWARD B LI | | LE & C0 Acknowledged by all who have tried them to be unsurpassed 
s a5 for effect. Inspection invited of Apparatus at work at 
eda es | 122-124 GHARING GROSS ROAD, LONDON, W.C. 


36 Shaftesbury Avenue, Piccadilly, London, W. | 4a Send for Complete Priced Catalo; gue. 
THE 


“TRIAD” Pocket Camera. 


The great point of novelty with this Camera is its 
wonderful compactness when closed, which is 
attained in an entirely original manner. 








(Patent.) 





*THE TRIAD’ es tn into convenient form that it 
: carried in b gay th the same ease as an 
ry pocket | , and its s so unobtrusive that one 
mi ght have it in the pocket for d ays together without even know- 
g itisthere. When required for use {7 wever, it is taken fr m 
et, and instantly set > for working by one 
rapid and simple movement, and it can be closed and OPEN. 
eturned to the pocket with the same ease and facility. It is fitted 
with Best-quali ity Lenses, Vi iew Finder, and Time ap d Instan- CHANGING 
" > tan s Shutter, with adjustable speeds. t carries six plates, 
CLOSED. y 24, in sheaths, changed on the bag principle A PLATE. 
No. 1 ‘* Triad * Camera, with Single L £3 3s. | Descriptive Pamphiet 
No. - R.R. Lens, with 1 Iris ‘Di aphragm £4 4s. on application 


G. Houghton & Son, 89 High Holborn, W.C. 


? rinted by RicHaRt »Crav & S »NS, LiMiTED, at 7 anc po See oe eet Hill, Queen Victoria Street, inthe City of London, and publis hed by Macauiitan & Co 
LimiveD, at 23 Bedford Street, L« ion, W.C., THE MACMILLAN Company, 66 Fifth Avenue, New Yo rk.—Tuurspay, May <7, 1%97- 
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‘ A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WoORDSWORTH. 
S No. 1440, VOL. 56] THURSDAY, JUNE 3, 1897. [PRICE SIXPENCE 
Registered as a Newspaper at the General Post Office.] Pe t [All Rights are Reserved. 
ns ‘THE “STONYHURST” _ pore = ‘STILL THE BEST. 


. 


& Co. 





SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 
hours on a prepared photo- 
graphic chart which merely 
requires washing in cold water 
to become permanent. This 
instrument, which is well made 
and thoroughly efficient, has 
been designed to enable accu- 


those who do not wish to go 
to unnecessary expense. The 
“Stonyhurst ” Simplex Sun- 
shine Recorder, with divided 
arc to suit any latitude, with 
roo charts and directions for 


= use, complete ... ... 35/- 


——_ SS SS 
NEWTON & CO. 
OPTICIANS to THE QUEEN and THE GOVERNMENT, 
3 FLEET STREET, E.c. 


BECK’S MICROSCOPES. 











1-in. and }-in. Object Glasses, 

Two Eyepieces, and packed 

in Polished Mahogany Case, 
£6 10s. 

No. 258.—THIS MODEL, with 
§-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished’ Mahogany Case, 

£7 5s. 

No. 298.—The addition of Abbe 
Condenser to 258 with: Iris 
Diaphragm. and_ Focussing 
and Swinging Adjustments, 


£8 15s. 
FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK, LTD:, 68 CORNHILL, LONDON, E.C. 


6 





STAND No. 25. 





rate records to be obtained by | 


No. 254.—THIS MODEL, with | 


‘LUZO’ 


(Registered). 


Absolutely the most 

Compact, the Lightest, 

the Simplest, and the 

Best Hand Camera in 
the world. 


48 Exposures. 4}” x 3}”. 
A child can use it. 
Prices from £7 7s. 


For full particulars and prices see Illustrated Catalogue of 
Photographic Apparatus, sent post free. 


‘JOHN: BROWNING, Manufacturing Optician, 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS., 

















The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indaor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


88 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute's Centrat TECHNICAL 
CotLecE (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute's Tecunicat CoLiece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 

Jasinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
(Exurpition Roan, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 


Civil and Mechanical Engineering W. Unwin, F.R.S., M.Inst.C.E. 


4 ¥ - > . 

Physics and Electrical Engineering { W E oe RTON, F.R.S., Past Pres. 

- ‘ fH. E ARMSTRONG, Ph.D., LL.D., 
Chemistry * eee aes “\ E.R. 


Vechanics and Mathematics oO. HENR rict, Ph.D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 

Provides Courses of Intermediate Instruction for Day Studénts not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 

Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
ee ve engineering and \ W. E. Datsy, M.A., B.Sc., M.I.M.E. 
Mathematics eco ove 
Chemistry R. Mevvota, F.R.S., F.L-C. 
JOHN WATNEY, Hon. Secretary. 


City and Guilds of London Institute, 
Gresham College, Basinghall Street, E. c. 


“BEDFORD COLLEGE, LONDON (FOR 
WOMEN). 
YORK PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 

The Easter Half Term began on Monday, May 31. Lectures on 
Bacteriology form part of the Course of Scientific Instruction in Hygiene 
during this Term. 

ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholarship in Science, annual value £48, and one Clift 
Scholarship in Arts, value 30 Guineas, each tenable for three years, will be 
awarded on the result of the Examination to be held at the College on June 
24 and 25. Names to be on, y? ee PRINCIPAL, not later than June 15. 


J. RUSSE L L, Honorary Secretary. 
BIRKBEC K 











INSTITUTION. 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 
LONDON UNIVERSITY. Inter. Scientific and Prelim. Scientific 

Examinations. 
in PHYSICS, CHEMISTRY, BIOLOGY, and 


REVISION CLASSES 
MATHEMATICS ; also 

DAY CLASSES in PHYSICS, BIOLOGY, MATHEMATICS. 
be oe Particulars on application. 
McGILL 











UNIVERSITY, MONTREAL, 
CANADA. 


CHAIR OF ZOOLOGY. 

The Governors of McGill University are prepared to receive Applications 
for Appointment to the newly-founded Professorship of Zoology. Salary, 
32500 per annum. Candidates from Great Britain are requested to forward 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 

** PRINCIPAL, 
** Office of the High Commissioner for Canada, 
‘17 Victoria Street, 
** Westminster, S.W.’ 
BOROUGH POLYTECHNIC 
INSTITUTE, 
BOROUGH ROAD, LONDON, S.E. 

The Governors invite Applications for the following Appointments :— 

HEAD of the DAY SCHOOL DVLEPARTMENT, who will be re- 
sponsible, under the Principal, for the general direction of the School, and 
must be a good Disciplinarian. Candidates must be between 25 and 45 
years of age, and qualified to teach Mathematics and General Subjects. 
Salary, £250 per annum. 

HEAD of the CHEMISTRY DEPARTMENT, who will be required to 
Lecture and undertake the Direction of both Day and Evening Classes. 
S var , £250 per annum. 

LECTURER on MECHANICAL ENGINEERING SUBJECTS for 
Day and Evening Classes. Salary, £180 per annum. 

Particulars and Conditions of the Appointments may be obtained from 
the PRINCIPAL. 

Applications, accompanied by not more than Three Testimonials, should 
be sent in by June 15. C. T. MILLIS 





Principal, Education Department. 


NATURE 
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RADCLIFFE OBSERVATORY, 
OXFORD. 


The Radcliffe Trustees give notice that the Office of Radcliffe Observer is 
now Vacant, and that they will proceed to appoint an Observer on or before 
July 31 next. All Candidates for the Post are requested to forward their 
Applications, ——_ aE by Testimonials, forthwith to the Secretary, C 
R. LonGpourne, Esq., 7 Lincoln's Inn Fields, London. The Observer's 
Salary is £600 per annum and a House. 


BALLIOL COLLEGE, CHRIST | 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY. 
NOVEMBER 16, 1897. 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two of 
these. 

Part'culars may be obtained by eur bo 

_Christ Church, Oxford. VERNON HARCOU RT. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
Draughtsman in the Hydrographical Department of the Admiralty 
(17- ash July 7. Expertness in Hydrographical Chart Drawing essential. 
he date specified is the latest at which Applications can be received, 
They must be made on Forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, London, S.W. 


WANTED shortly. — PROFESSOR of 
CHEMISTRY, good Lecturer, to give whole time to DAY and EVEN. 
ING CLASSES, up to London B.Sc. Honours level. Salary £250. 
Apply, stating Degree, Age, Experience, with Testimonials, to Prin. 
cipaL, Birkbeck Institution, Bream’s Buildings, Chancery Lane, E.C 








|WANTED.—An Experienced Museum As- 





sistant or Sub-Curator, to work in a School Museum during the month 
of August.—Apply to “ M. H.,” Nature Offices. 

LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 

_ Classics), Carlyon College, 55 and 56 Chancery Lane, W.C 

“NATURE” for Sale.—Nineteen Vols., 
Half-bound in Cloth—Vol. 1 (1869), Vol. 4 (1871), Vols. 7-23 (1872-81). 
Also 20 Nos. unbound of Vol. 2 (6 last wanting). Cost over £11. 
Would take one-quarter. Offers invited.—‘‘ M.A.,” Cambridge Villa, 
Clarendon Park Road, Leicester. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
by the Steamship GARONNE (3901 tons register), 
from LONDON as under :— 

For NORWAY FIORDS and NORTH CAPE, 
Leaving June 23, returning July 19. 

For NORWAY FIORDS and SPITZBERGEN, 
Leaving July 22, returning August 20. 

For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving August 35, returning September 23. 





String Band, Electric Light, High-class Cuisine. 


F. GREEN and CO. Head Offices, 
Managers { ANDE RSON, ANDERSON, and Co. } Fenchurch Avenue 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London 
E.C. ; or to the West End Branch Office, 16 Coskenen Street, S.W. 


~ THE ALBION S.S. COMPANY (LIMITED) 


FORTNIGHTLY CRUISES 
FROM 
NEWCASTLE-ON-TYNE to NORWAY. 

The Finest YACHTING STEAMER afloat. No Upper Berths. 

MIDNIGHT SUN, 3178 Tons, 3500 H.P., 

Captain CABORNE, R.N.R., F.R.G.S. 
Sailings :—JUNE 5, 19; JULY 3, 17, 31; and AUGUST 1%. 
Fares from 12 Guineas, including first-class table. 


For ome, &e., apply to MIDNIGHT SUN PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne._ 


ALBERT EDWARD awAMRACH 
(Late CHARLES JAM 
NATURALIST, - 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Sheils, ana other Curios. 
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WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 45- Pocket Boxes, 6d., 9d., 15., 15. 6d. "Zinc relaxing 
Boxes, od. , 1S., 15. 6d., 2s. Store Boxes, 2s. 6d., 45.,55-,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 148. 
Breeding Cage, 25. 6d., 48., 55., 78. 6@. Botanical Cases, japanned double 
tin, 1s. 6d., 2s. od., 35. “a, 45. 6d., 7s. 6d. Botanical Paper, from ts. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for es 
Insects, 15. 6d., 25., 28. 6d. per pair. Cabinet Cork, 7 by de 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8d.—Our new Label List ‘a British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. od. Taxidermists’ Companion, contain- 
ing most necessary implements "for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3. ; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
ts.; Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS' EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
yur Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, WwW. c. (Five doors from Charing Cross. ) 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, 5 ey Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 


rium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 


Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, | 


B agula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &e. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures ; Specular Iron in 
rilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria,’ &c: 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL. 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 





Dried and fresh specimens of Cryptogams and other Plants supplied for 
tudy. Living examples of the following Genera are now in stock :—Nitellz a, 
onium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
gation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to 





-r. Collections, in boxes with divisions, as supplied to the Department of | 

Science and Art:—2o Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 

Structures, ros. ;.and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 

of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 

rystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 

Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 





OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
owndesigns. Price List on application. 


". WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 





FREDK. JACKSON & Go- 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


ee for estimation of sulphur in spent oxide. 














Goods Entrance: 10 Half-Moon Street, 
LABORATORY FURNISHERS, 
CHEMICAL AND PHYSICAL 
APPARATUS 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telephone Number— 2038. 
COSSOR X-RAY TUBES. 
DEGREES OF VACUA 
ACTUAL MAKER, Tubes containing Specimens of Fluor- 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
EXPERIMENTAL AND _ SCIENTIFIC GLASS - BLOWING. — 
THE MOST PERFECT. 

The Moto-Photo Camera for taking the Pictures. Jillustrated Lists, 2d. 
See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANTERN, 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
TAN Guinness, Madame Apve.iNnA Patti, &c., &e. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free. —w. HUGHES 
SPECIALIST, Brew ster House, 8 82 Mortimer Road, Kingsland, N. 


Importers, Manufacturers, and Dealers in 
Of every Description. 
AND EVERY LABORATORY REQUIREMENT. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER. 
TUBES SHOWING DIFFERENT 
escent and Phosphorescent Minerals, 
67 FARRINGDON Salts, Crystals, Rubies, &c. 
INCANDESCENT ELECTRIC LAMPS. 
No Suvtter, therefore no Flickering. Superb Mechanism. 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
gravings, 6d. ; Postage, 3a. List of 300 Lecture Sets, Science Subjects 


MANUFACTURER oF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
Geological Hammers. 
Cabinets. 
a Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


‘JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W._ 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. Ww. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SEcRETARIES—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


PORTABLE ANEMOME TER 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards:the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


£3 10 0 





L. CASELLA,. 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


147 HOLBORN BARS, 


LONDON, E.C. 





J. ORME & CO., 


65 BARBICAN, IONDON,E.C. 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 
FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 
&e,. 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &c. 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 
J. ORME & CO., 
65 BARBICAN, LONDON, E.C. 
THK 7 rk; 
CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work 





Electrical Thermometers for Investigating ‘Earth Tempera- | 


tures, as Lae y= to several of the poading Oheervatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 6}, 11}, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
crotome for Cutting Flat Sections. 

Latest Improved Pattern ‘** Cambridge” Rocking Microtome, 

price £4 4s, 


dllustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 


‘‘Instrument Company, Ltd., Cambridge.”’ | 





> BET 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical. Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 


Excellence of Construction of Mathematical Instruments, and the only GoLp 
MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 

Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 





THE ELECTRICAL C0., Lo. 


COMPLETE OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 


Direct Investigations, or Photography. 
€ ¢ 









| os —_—— i 
| RONTGEN TUBES, with 2 and 3 Electrodes, available for 
any length of Spark. 


The large demand for our improved Tubes compels us to increase our out- 
put ; we can therefore now offer them at 15s, each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated Platino- 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


| 122-124 CHARING GROSS ROAD, LONDON, W.C. 
4a@ Send for Complete Priced Catalogue. 


J HORNTON- PICKARD 
CAMERAS, 

. ‘AMBER’ 
‘RUBY.’ 

For HAND or STAND. 


With Time and In- 
stantaneous 


SHUTTER. 













Catalogue Free from 


THORNTON-PICKARD, Lto., ALTRINCHAM. 
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BIGGS & G0.'S LIST OF TECHNICAL BOOKS. |, qa wivay“Ow SOTANY. 


By J. REYNOLDS GREEN, F.R.S. 

Physical Units. By Macnus Mac.ean, M.A., D.Sc., | y J Bercy mona Stoo < 
R.S.E. Crown 8vo Reve Price 2s. 6d go of ee the Pharmaceutical Sw, Examiner in Botany to 
—_— tappeeg - a Ape itive | the University o ndon and the Victoria University, the Pharmaceutical 

Pie Sw apna nats eo ay lglg Society, and the Royal College of Veterinary Surgeons. 











| SS - ta ia r * 
“A very useful book.” —Engineer. | Vol. I. MORPHOLOGY AND ANATOMY. and Edition, 7s. 6¢. 
» IL. CLASSIFICATION AND PHY . 108. 
Dynamos, Alternators, and Transformers. By ON AND PRTEIOLOGY. ses 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. J. & A. CHURCHILL, 7 Great Marlborough Street, London. 
= - . oor | 
Biestete Sanction. By A. RECKENZAUN. Illustrated. | Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, ros. 


Electrical Distribution. By H. Kircovur and Others. | A MANUAL OF CHEMISTRY, THEO- 
Illustrated. Price 10s. 6d. ee a ag wince ee By Re ey A. TILDEN, 

. ’ | “Sc., F.R.S., Professor of Chemistry in the Royal College of Science, 

Mestele EAgnt and Power. By ARTHUR F. Guy. London ; Examiner in Chemistry to the Department of Science and 


Art. 
First Principles of Electrical Engineering. By : Lonpon: J. & A. CHURCHILL. 
Cc. H. W. BIGGS. Illustrated. Price 2s. 6d. } ae ts 


First Principles of Electricity and Magnetism. | DENT’S W ATCH E S 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d. 5 
| 


First Principles of the Locomotive. By M. ReYNoLps. Highes t Quali ty Moderate Price 


Illustrated. Price 2s. 6d. 
First Principles of Building. By A. BLAck. Illustrated. | 














Price 3s. 6d. | 
First Principles of Mechanical Engineering. By | COLD KEYLESS LEVER WATCHES. 
eng ent tt ns », | GENTLEMEN'S, from 10 to 60 Guineas. 
Design o ternate-Curren ransformers. ; ’ 
mw. WEEKES. Illustrated. Price 2s. ri LADIES’, from 6 to 40 Guineas. 
Theory and Practice of Electro-Deposition. By | Catalogues Free by Post on application. 
Dr. G. GORE, F.R.S. Price is. 6d. 
Alternating ond Interrupted Electric Currents, Ee. DENT &z CO.~. 
By Prof. G. 


RBES, F.R.S. Illustrated. Price 2s. 6d. 
s Makers to the Queen, 
Practical Electrical Engineering. Two Vol ; 
Ce Jew 4 ROYAL EXCHANGE, E.C., and 


- 61 STRAND, W.C. 
BIGGS AND CO., TRADE MARK. Lom™wvDon. 
139-140 SALISBURY COURT, FLEET STREET, E.C. 


ea | Sn a 6S 
With Autotype Plates. Imperial 4to. £1 10s. net. 


ELECTRIC MOVEMENTS IN. ods 
AIR AND WATER. | 


WITH THEORETICAL INFERENCES. | i] 
By LORD ARMSTRONG, C.B., F.R.S., LL.D., &. HENRY GCROUCH'S MICROSCOPES 














London: SMITH, ELDER, & CO., 15 Waterloo Place, S.W. Write for Catalogue to 





Ww G. PY 30 St. Andrew’s Street, 

. . 5 CAMBRIDGE. BARBICAN OPTICAL WORKS, 
SCIENTIFIC INSTRUMENT MAKER. 

Specialities as used at the CAVENDISH LABORATORY, Cambridge. 92 DUNCOMBE ROAD, LONDON, N. 


/ “STRONGEST AND BEST.”—Health. & 


PURE CONCENTRATED 


RS. Sd r ,! a 3 
tijj tj LY c 
Try also FRY’S MALTED COCOA, a delicious combina- 
tion of FRY'S PURE CUCOA and EXTRACT OF 


MALT (Allen and Hanbury's). “Its dietetic and 


digestive value is beyond dispute.”—Lancet OVER 200 GOLD MEDALS AND DIPLOMAS. 




















XXXViii NATURE [Jum NE 3 1897 








GRAND NAVAL REVIEW. ESTABLISHED 1851. 
THE ALBION STEAMSHIP COMPANY, LIMITED. BIRKBECK BANK. 
Steam Yacht .VOASE ANG, 3254 tons, 4000 h.p. Southampton Buildings, Chancery Lane, London 


June 24.—From TILBURY to the GRAND NAVAL REVIEW at | TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOS 
SPITHEAD. and NORWEGIAN FJORDS, visiting NERSTRAND | repayable on demand. Nee 


(BRATLANDS VALLEY), ODDE, BERGEN, GUDVANGEN, TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


MARAK, TRONDHIJEM, &« monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANC IS RAVENSCROFT Manager. 


Twenty Days, Twenty Guineas. 


For Terms and full Particulars apply Baltic Chambers, Newcastle. 


THE MOST NUTRITIOUS COCOA. HOLLOWAY’S OINTMENT 


EPPS’S re 
Gout, Rheumatism, Lumbago, Sciatica 


GRATEFUL-COMFORTING. Cuts, Bruises, Sprains, &c. 


C O C O A INVALUABLE FOR ALL SKIN DISEASES. 


Holloway's Ointment and Pills may be obtained of 
FOR BREAKFAST AND SUPPER. all Medicine Vendors. 


SMALLEST CAMERA ON EARTH. 


GIVING PICTURES 4! 31. 
_ earns for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S56 Gs. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
- = open and close. 

CLOSED CATALOGUE POST FREE. OPEN. 





’ 





PERKEN, SON & RAYMENT, “scvsor cinccs’ LONDON. “OPTIMUS. 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, WW .C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
Teter * © Penetrator. 
a : we Ordinary. 
- SCREENS, TUBE HOLDERS, &c. 





Testimonials and Proofs can be seer 


THE AMERICAN SCIENTIFIC JOURNAL 


SCIENCE. 


A WEEKLY ance 5: DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


Er:ToriaLt CommiTree: S. Ne mB, Mathematics ; R S. Woopwarp, Mechanics; E. C. PICKERING, Astronomy ; T.¢ 
MENDENHALL, Phys os; K H. Tut pRSTON, Engineering; Ina REMSEN, ‘Chemist ry; J. Le Conte, Geology ; W. M. Davi 
Physiog ¢ raphy; O. C. Mansa, Palzontology ; W. K Bro: KS, Invertebrat e Zoology ; C. Hart MERRIAM, Vertebrate Zoology 
S. H. Scupper, Ent ry; N. L Bai TTON, Botan ; Hex y F. Osporn, General Biology; H. P. Bowpitcu, Physiology 
j.S Bit LLINGS, Hh giene; J. MCKEEN Cas —y Ps) hology; Danie. G. Brinton, J. W. PowELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND & NTINENTAL Supscriprions, TWENTY-ONE SHILLINGS, May BE SENT TO 


MACMILLAN & CO., LimITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 
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MACMILLAN & CO.'S NEW SCIENTIFIC WORKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &e. 


With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 


ACADEM Y.—*‘ This is a work of which it is safe to say that future discoveries can only add to, and will never detract from 
t. It marks an epoch in the world’s knowledge, and as such it can never become obsolete.” 





Demy 8vo, 175. net. 


A TREATISE ON ROCKS, ROCK-WEATHERING AND SOILS. By 


GEORGE P. MERRILL, Curator of Geology in the United States National Museum, &c. 
SATURDAY REVIEW.—“ A volume of great utility to the geologist and of singular interest to the public.” 


Crown 8vo, 45 


THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 


X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics s,” &c. With IIlustrations. 





8vo, 75. net. 


THE DEVELOPMENT OF THE FROG'S EGG. An Introduction to Experi- 


mental Embryology. By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr College. 





8vo, 145. net. 


THE THEORY OF ELECTRICITY AND MAGNETISM. Being Lectures 
on Mathematical Physics) By ARTHUR GORDON WEBSTER, A.B. (Harv.), Ph.D. (Berol), &c 
SCOTSMAN.—“ Should be of considerable value to students.” 


Globe 8vo, 


LESSONS IN ELEMENTARY PRACTICAL PHYSICS. (Srewart anp Gee 


Series). By C. L BARNES, M.A., F.C.S., late Scholar of Balliol College, Oxford. Vol. III. Part I. PRACTICAL 
ACOUSTICS. ; = 
VOLUME III NOW READY. 
THE ELEMENTS OF PHYSICS: a = Text-Book. By Epwarp L. 


NICHOLS and WILLIAM S. FRANKLIN. In Three Volumes. Vol. III. LIGHT AND SOUND.  8vo, 6 


s. net. 


Crown ra 7s. 6d. net. 


THE OUTLINES OF PHYSICS. An Elementary Text-Book. By Epwarp L. 
NICHOLS, Professor of Physics in Cornell University. 





VOLUME II. NOW READY. 


COTTON SPINNING. By Witram Scorr Taccart. Volume II. Ixciupinc 


THE PROCESSES UP TO THE END OF FLY-FRAMES. With Illustrations. Crown Svo, 4s. net. 
MACMILLAN AND CO., LIMITED, LONDON. 


NOTICE.—Advertisements and business letters for N ATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE ts “ PHUSIS,” LONDON. 





SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 
Yearl £ % d. < @: ¢€ 
Half. canbe Cane Paisano Jelieay : . ; Three Linesin Colamm ...... .« eo 2 6 
“eta e an > e °o7 6 SEED sida Ahk «oD Be 0°09 
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CROSSLEY’S OTT ENGINES. 


PORTABLE OIL ENGINES. ~ J J Suitable toratt classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT 








REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: ~ 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS. LTD. OPENSHAW, _MANCHESTER. 


NEW AND IMPORTAN 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 


This new Contact Breaker, the invention of Mr. James KiNG, A.I.E.E., affords enormously increased facilities for working with the Ruhmkorff 
Coil, and to experimenters with RONTGEN’ 8 X-RAYS will prove invaluable. /¢ can be adapted to almost any existing Coil at a cost of £2 10 0 
The following are some of its special features :— 
The Battery power required is 25 per cent. less, and the Spark-length yielded is increased 15 per cent. 
The speed of the make and break can be controlled. 
It produces the same effect as a mercury interrupter without any of the trouble. 
The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 








diminished. 
When once set in motion it requires no attention. 
W. WATSON & SONS' Coils may be had fitted with the “‘ Vril”’ ‘Contact Breaker at an extra charge of 10s. 6d. if specified at the time of ordering. 
he ‘‘ Vril” Contact Breaker may be seen in action by, prospective purchasers on presentation of card. 
Full particulars, also Catalogue of every 16 (Bista working with RONTGEN’S X-RAYS (Dep. No. 7), post free on application to 
TSON & SONS (Zstadlished 1837), Opticians to H.M. Government. 
Sole London Address :. 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 


Awarded 38 Gold and other Medals at International ee * including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Medals, 
Paris Universal Exhibition, 1889, &c. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


‘WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices am iets from £5 to £7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

“‘Tagnitz, Russia, February 1892. 

**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) **CounT Bere.” 

** 66 Victoria Street, S.W., March 1, 1892. 
** The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece—i.¢., I can swear to its being ae half-way between oe -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham).” 


maner: JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, EQ. 








TOWNSON & ME RCER. 





Wholesale and Export Department:—34 CAMOMILE STREET, 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. ‘ 

Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances > 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filt:r 3 
Papers. Samples free on application. 

Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
or by post, 3/- (free to Colleges and Schools). 








Printed by RicHarp CLay & Sons, LimiTEp, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and published by MACMILLAN & Co., 
LimiTeD, at 29 Bedford Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—l Hursvay, June 3, 1°97- 
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** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorRDsWoORTH. 
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ENGLISH SCIENTIFIC INSTRUMENTS | 9) gp oust ss Novn Cov ino, Seo 


So claae = ae NALDER BROS. & 00. LONDON. 
| famed in said oak, handsomely | D ARSQONVAL GALVANOMETER 


arved, ith silv red aved 
ae catdhcmenmnasen, GTERiaes Delivered Free anywhere in U.S.A. for $32 C.0.D. 


quality throughout. Suitable for 














hall or library. Write for 
16 inches high ... £4 14 6 CATALOGUES. 
20 ” ” eee £6 16 6 ———— 
These Instruments are English U 
throughout, materials, work- D'ARSONVAL 


manship, and carving. 
GALVANOMETER 


(As illustrated). 


VERY PORTABLE. 


Barometers of every description, 
from 21/= each. 
Pedometers for measuring the 
distance walked (London-made), 
from 17/6 each. 


SENSITIVE 





NEWTON & CO. IN STOOK. 

SciENTIFIC INSTRUMENT MAKERS —_— 

TO HER MAJESTY THE QUEEN, 

H.R.H. THE PrRINncE oF WALEs, £5 _0O 0) 
THE Roya. INSTITUTION, } NO poate 
AND THE GOVERNMENT. | ow . A. 





3 FLEET ST., LONDON 


cae READY. 3xp EDITION. NEGRETTI AND ZAMBRA’S 
CHEMICAL HANDICRAFT. BAROGRAPHS AND THERMOGRAPHS. 


A CLASSIFIED AND DESCRIPTIVE CATALOGUE OF CHEMICAL 
APPARATUS AND REAGENTS, suitable for the performance of 
Class Experiments, for every Process of Chemical Research, 
and for Chemical Testing in the Arts. Accompanied by copious 
Notes, explanatory of the construction and use of the Apparatus. 





In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 


This Edition ‘has been entirely rewritten up to date, and is 
wlustrated by many hundreds of new Engravings specially 





prepared from Photographs of the Apparatus. The ay is fitted in a Mahogany Case with Glass Front, as shown 





*. a above. The Thermograph is ted in a jap d Metal Case with Glass 
The prices have been thoroughly revised, and the book forms the | Front, for either indoor or outdoor use. The above give continuous records 


MOST COMPLETE and CHEAPEST CATALOGUE | 0 Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 


of MODERN APPARATUS and REAGENTS extant. instruments. Price of each, with supply of Charts for one year, £6 10s. 
NEGRETTI & ZAMBRA, 


JOHN J. GRIFFIN & SONS, | S™™T Pig meses ores ate om 
22 GARRICK STREBT, LONDON, W.C. Branches : 45 CORNHILL, and 122 REGENT STREET. 























xlii NATURE 


one 10, 1897 





NOTICE. 


NATURE 


Of THURSDAY, JUNE 17, will contain the 


INDEX 


TO 


VotuME LV. Its price will be ONE SHILLING. 
Advertisements intended for insertion in this Number 
should reach the Publishers by the morning of WEDNEsDAyY, 
JUNE 16. 
“NATURE” OFFICE, 
29 BEDFORD STREET, STRAND, W.C. 





‘ENGINEERING ~ AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 

SESSION 1897-98. 


The Courses of Instruction at the Institute's Centrat TECHNICAL 





Couttece (Exhibition Road) are for Students not under 16 years of age ; | 


those at the Institute's TecHnicat CoL.LeGe, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghs all Street, E.C 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roan, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 


per annum. Professors :— 


Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 

W. E. AvrTOoN, F.R.S., Past Pres. 
Inst. E.E. 

H. E. ArmstronG, Ph.D., LL.D., 


Physics and Electrical Engineering { 


Chemis 


- ih a F.RS. 
Mechanics and Mathematics O. Henrict, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, Ciry Roan, E.C.) 

Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
Mechanical Engineering and\w & Darpy, M.A., B.Sc., M.1.M.E. 

Mathematics = “ns —_ 
Chemistry R. Mevvota, F.R.S., F.LC. 

JOHN WATNEY, Hon. Secretary. 


City and Guilds of London Institute, 
Gresham College, Basinghall | Street, E. Cc. 





BOROUGH POLYTECHN IC. 
INSTITUTE, 
BOROUGH ROAD, LONDON, S.E. 
The Governors invite Applications for the following Appointments :— 
HEAD of the DAY SCHOOL DEPARTMENT, who will be re- 
sponsible, under the Principal, for the general direction of the School, and 
must be a good Disciplinarian. Candidates must be between 25 and 45 
years of age, wow) = — to teach Mathematics and General Subjects. 
Salary, £250 per 
HEAD of the CHEMISTRY DEPARTMENT, who will be required to 
a... and ae the Direction of both Day and Evening Classes. 
Salary, Axe per ann 
LECTURER on MECH ANICAL ENGINEERING SUBJECTS for 
Day and Evening Classes. Salary, £180 per annum. 
Particulars and Conditions of the Appointments may be obtained from 
the PRINCIPAL. 
Applications, accompanied by not more than ba tos should 
. Be JLIS 


be sent in by June 15. 
Principal, Education Department. 





RADCLIFFE OBSERVATORY, 
OXFORD. 


The Radcliffe Trustees give notice that the Office of Radcliffe Observer is 
now Vacant, and that they will proceed to appoint an Observer on or before 
July 31 next. All Candidates for the Post are requested to forward their 
Applications, accompanied by Testimonials, forthwith to the Secretary, C. 

LonGBourng, Esq., 7 Lincoln’s Inn Fields, London. The Observer's 
Salary is £600 per annum and a House. 


The Entrance | 





BEDFORD COLLEGE, LONDON (FOR 
WOMEN). 
YORK PLACE, BAKER STREET, W. 
Principal ; Miss EMILY PENROSE. 


The Easter Half Term began on Monday, May 31. Lectures on 
Bacteriology form part of the Course of Scientific Instruction in Hygiene 


during this Term. 
ENTRANCE SCHOLARSHIPS. 

One Pfeiffer Scholarship in Science, annual value £48, and one Clift 
Scholarship in Arts, value 30 Guineas, each tenable for three years, will be 
awarded on the result of the Examination to be held at the College on June 
24 and 25. Names to be sent to the Principat, not later than June 1s. 


LUCY J. RUSSELL, Honorary Secretary. 





McGILL UNIVERSITY, MONTREAL, 
CANADA. 
CHAIR OF ZOOLOGY. 


The Governors of McGill University are prepared to receive Applications 
for Appointment to the newly-founded Professorship of Zoology. Salary, 
$2500 per annum. Candidates from Great Britain are requested to forward 
Applications, with any Testimonials and References they may desire to 
submit, on or before June 15, addressed : 





** PRINCIPAL, 
** Office of the High Commissioner for Canada, 
** 17 Victoria Street, 
** Westminster, S.W.” 





‘CITY OF BIRMINGHAM. °. 
MUNICIPAL TECHNICAL SCHOOL. 


The Corporation of Birmingham require the services, in September next, 
of a Lecturer and Demonstrator in Mechanics and Physics. Salary, £125 
per annum. 

Full particulars will be forwarded on receipt of a stamped addressed 
envelope. The last date for sending in Applications for the Post is 


July 1 next. 
GEO. MELLOR, Secretary. 
Offices of the School, Suffolk Street. 
June 3, 1897. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


Wanted, a Mechanical Assistant in the Physical Department. Ap- 
plicants must have experience in the working of Wood and Metals. 
Previous experience in the Management of Secondary Cells, and in the 
preparation of Lecture Experiments, is desirable. Further particulars may 
be obtained from the REGIsTRAR, to whom applications for the Post should 
be forwarded not later than June 22. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 


Draughtsman in the Hydrographical Department of the Admiralty 
(x7-25), July 7. Expertness in Hydrographical Chart Drawing essential. 

The date specified is the latest at which Applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 
SEcRETARY, Civil Service Commission, L ondon, S S.W. 








PROF, SOLLAS having announced his in- 
tention to resign, in September next, the Professorship of Geology and 
Mineralogy in the University of Dublin, the Council will proceed on 
October 13, 1897, to nominate a successor in his place. Applications to 
be sent, on or before October 9, to the REGiIsTRAR, from whom Candi- 
dates can obtain information as to the duties and Salary. 


- THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pe TUNZELMANN, B.Sc., M.I.E.E. 
Senior-Instructor—C. CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special oat CLASS IN BOTANY for the Inter. Sc. ane 
B.Sc.—Apply, R. Kerin, B.A. London (First First- Class Hons. 
Classics), Gaus College, 55 and 56 Chancery Lane, W.C. 
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THE ALBION S.S. COMPANY (LIMITED). 
FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 

Captain CABORNE, R.N.R., F.R.G.S 
Sailings :—JUNE 19; JULY 3, 17, 31; and AUG UST 14. 

Fares from 12 Guineas, including first-class table. 


For Itinerary, &c., apply to MJDNIGHT SUN PASSENGER 
SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


FH. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, | 


ATU "HISTORY AGENCY 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass- -topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art: —20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 

On Sale, British Birds, their Eggs and Nests, weekly Parts, 6d. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens— Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
»» Geological Hammers. 
< Cabinets. 
we Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


_1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 

25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; He lothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 








THE DIRECTOR. 


ESTABLISHED 18s. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 


STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


EPPS’S COCAINE. 


COCOA-NIB EXTRACT. 


(TEA-LIKE,) 





The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘ Cocaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 








gentle nerve stimulant, supplies the needed energy without unduly exciting 
the sy stem. Sold only in labelled Tins. 
-HOLLOWAY’S PILLS 
| CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuvutTrer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GuINNESS, Madame ApELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits i in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
| SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


| ‘ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 








MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free 


THE ZOOLOGIST. 


The recognised Monthly Journal of Natural History. 
New Series. Edited by W. L. DISTANT. 
The Number for January, 1897, begins a Fourth Series, and is No. 667 from 
the Commencement in 1843. 
PRICE 1s. 
Contents of MAY Number. 
BIOLOGIC - Ee ON -NORTH-AUSTRALIAN MAMMALIA, 





Kxut D 
ON THE DISTRIBUTION OF MARINE MAMMALIA, P. L. 
ScraTer, M.A., Ph.D., F.R.S. 


Nores AND QUERIES. 
Notices of New Books. EpiroriAL GLEANINGS. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


= VELOCITY - 
DINE PATENT PRESSURE PORTABLE ANEMOMETER - a e - ee nD ND — | 
























For many years the want has been felt of a PORTABLE ANEMOMETER b i 
é é . MO) » by means of which felocity 
Pressure of the Wind could be quickly ascertained. This want Mr. W. Dings, who is he “crated yy tye tonnes ical e. on 
— has - rf a PATENT PRESSURE PORTABLE ANEMOMETER. ae 
ne scale of the instrument shows dérectly the actual velocity of the wind ; the other (not shown in the w 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle ue counts the A gaan 


FULL PARTICULARS SENT ON APPLICATION. 
PRICE .. .. - «= £3 10 0 


LL. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C. 


THE SUMMER SESSION. DENT’S WATCHES. 
" Highest Quality. Moderate Price. 

— | COLD KEYLESS LEVER WATCHES. 
HENRY GROUCH'S MICROSCOPES “*tapiss: trom to 40 Guiness 


Catalogues Free by Post on application. 
Write for Catalogue to E. DENT @& co 
. e 


Makers to the Queen, 
BARBICAN OPTICAL WORKS, 4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 


) the pressure 





























92 DUNCOMBE ROAD, LONDON,N. | TRADE MARK. LOomDon. 
| THE 
EES = YCHORNTON-[OICKARD 
Manet Schemes ad Are Department, Admialty, | CAMERAS, 
Mathematical. wonptns, 096 Se" Instruments | © _ ‘AMBER’ & ‘RUBY.’ © 


Of the Highest Quality and Finish, at most Moderate Prices. For ole Sam D, 


Illustrated Price List Post Free. Time and from I} }\ 
W. F. S. obtained the only Medal in the Great Exhibition of 1862 for Instantaneous SHUTTER 18s. 6d ; 


Excellence of Construction of Mathematical Instruments, and the only GoLp 





MeEpAL in the paeonetonss coments — 1885 for Mathematical | ‘llustrated Catalogue Free. 
Work. Silver Medal, Architects’ Exhibition. 1886. 
THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 


Address :—GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


THE ELECTRICAL CO., Ltd. 


COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 
RONTGEN TUBES, with 2 and 3 Electrodes, 
available for any length of Spark. 


The large demand for our improved Tubes compels us to increase our out- 
put; we can therefore now offer them at 15s. each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 


so Platino-Cyanide of Barium. 
LATEST TYPE. ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


Gs Send for Complete Priced Catalogue. 
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BY LORD ARMSTRONG, C.B., F.R.S,, LL.D. 
With Autotype Plates. Imperial 4to. £1 10s. net. 


ELECTRIC MOVEMENTS IN 
AIR AND WATER. 


WITH THEORETICAL INFERENCES. 
B LORD ARMSTRONG, C.B., F.R.S., LL.D., &. 





London: SMITH, ELDER, & CO., 15 Waterloo Place, S.W. 
‘LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, Part I. Containing Papers read at 
the Scientific Meetings held in January and February, 1897. 
With 18 Plates. Price to Fellows, gs. ; to the Public, 12s. 

To be obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 








With 1195 Engravings, 2 Vols., Crown 8vo. 


A MANUAL OF BOTANY. 


By J. REYNOLDS GREEN, F.R.S. 
Professor of Botany to the Pharmaceutical Society, Necbrwence in Botany to 
the University of London and the Victoria University, the Pharmaceutical 
Society, and the Royal College of Veterinary Surgeons. 
Vel. I. MORPHOLOGY AND ANATOMY. nd Edition, 7s. 6d. 
» Il. CLASSIFICATION AND PHYSIOLOGY. 10s. 


J. & A. CHURCHILL, 7 Great Marlborough Street, London. 





Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, 1os. 


A MANUAL OF CHEMISTRY, THEO- 
RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Royal College of Science, 
London ; ; Examiner in Chemistry to the Department of Science and 


Art. 
J. & A. CHURCHILL. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
by the Steamship GARONNE (3901 tons register), 
from LONDON as under :— 

For NORWAY FIORDS and NORTH CAPE, 
Leaving June 23, returning July 19. 

For NORWAY FIORDS and SPITZBERGEN, 
Leaving July 22, returning August 20. 

For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving August 25, returning September 23. 
ae Band, Electric Light, High-class Cuisine. 


GREEN and CO. } Head Offices, 

\ ANDERSON: ANDERSON, and Co. § Fenchurch Avenue. 

For passage apply to the latter Firm, at 5 Fenchurch Avenue, London 
C.; or to the West End Branch Office, 16 bochepur Street, S. W. 


Lonpon : 








Managers { 


E.C 


GRAND NAVAL REVIEW. 


THE ALBION STEAMSHIP COMPANY, LIMITED. 
Steam Yacht VORSE KING, 3254 tons, 4000 h.p. 


gave 24.—From TILBURY to the GRAND NAVAL REVIEW at 
SPITHEAD, and NORWEGIAN FJORDS, visiting NAXRSTRAND 
(BRATLANDS VALLEY), ODDE, BERGEN, GUDV ANGEN, 
MARAK, TRONDHJEM, &c. 
Twenty Days, Twenty Guineas. 


For Terms and full Particulars apply Baltic Chambers, Newcastle. 


PHCNIX FIRE OFFICE, 


19 LOMBARD ST., E. C.,and 57 CHARING CROSS, S. w. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 




















THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Pomrical Pyrometers 
for High Temperature Work. 
Electrical Thermometers for Investigating Earth Tem 
tures, as supplied to several of the leadin soorevate tes. 
Callendar & Griffiths’ Improved Patent Wire Bri ee ath 
s’ 


Standard Resistance Coils constructed on shag 
and Burstall’s Method. 
PARTICUL ARS AND PRICES ON APPLICATION. 
a a FIBRES on Frames, about 6h, 11}, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 


Section Guttipg Se Auptanees, including a new form of Rocking 
tome for Cutting Flat Sections. 
Latest mmproved ¥ Pattern ** Com ridge e” Rocking Microtome, 
Ss. 


Illustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 


Address all Communications: 
“Instrument Company. Ltd.. Cambridge.” 


COSSO 


ACTUAL MAKER, 











price 





X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes a acne - — 
escent an osphorescent inerals, 
67 FARRINGDON Salts, Ceputele, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optica! 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland | Road, Chalk Farm, London, N.W 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, rs. 3d., 2s., 25. 6d. Fo'd- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 6d. "Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45. »55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting. Houses, 

Breeding Cage, 2s. 6d., 45., 58., 75. 6d. 
tin, 1s. 6d., 25. gd., 35. d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 14. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 115. “9 for naa 
Insects, 15. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 3 ae. 15. 
doz. Nested Willow- — Boxes, 4 doz. 8¢.—Our new 1 List of ties 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa- -Digger in leather sheath, rs. Taxidermists’ Companion, contain- 
ing most ry implements ‘for s inning, 10s. 6d.; Scalpels, with ebony 
handles, 1s. ; Fine Pointed Scissors, 2s. per pair; Egg Drills ad., 3¢., 
Is. 3 —- Blocpipes 44., 6d. A large stock of British, European, and 
Exotic idoptera, , Oiecteon. and Birds’ Eggs —Entomological Pins of 
every kind — yee = 
improved pattern), 2s. oes 

RGE ST oGK "0 INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. | Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
Astacus, od. each. Cucumaria (large), 1s. 4d. each, 
Anodon, od. each. Apus, rs. each. 
Rana, 6d. each. Nebalia, rs. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 15. 6d. each. 
Scolopendra, 15s. 6d. each. 
Apl ysia, 8d. to tod. each. 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, tod. each. 
Pedicellina, 1s. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 
Raia, 15. to 2s. 6d. each. 
Lacerta, rod. each. 








. 6d., 118. 6d., 145. 
otanical Cases, japanned double 


a sae for sugaring, &c. (new and 








Grantia, 1s. per tube. 

Sycon, ts. ot per tube. 

Medusoids, rs. = per tube. 

Aurelia, 10d. each | 
Coryne, 1s. per tube. } 
Obelia, 1s. per tube. | 
Ascaris (large), 8¢. each. | 
Cerebratulus, 1s. 6d. each. | 
Nereis, 6d. each 
Arenicola, 6d. each. 

Sagitta, 1s. per tube. { 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY, 


Noctiluca, i per tube. | 
| 
| 
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SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4'« 3. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S36 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CATALOGUE POST FREE. OPEN. 











CLOSED. 


PERKEN, SON & RAYMENT, “scsom circus” LONDON. ‘OPTIMUS,’ 


NOTICE.—Advertisemenis and business letters pa NATURE gheuld be atiusl to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
; - 2 & £ a € 
oa eee a eee 4 b ¢ Three Linesin Column ....... o 2 6 
Guta Pee ee oc ’ ; : ° ; 6 I nk ia cake od wal, or vig 009 

Se ine * Ay inten re & One Eighth Page, or Quarter Column . 0 18 6 
ee eS Kj t Ate ow sm 6 Quarter Page, or Half aColumn ... 115 0 
DE, oni 4 bee @ wee o15 6 Half a Page, ora Column ...... 2 > & 
Ee a6. aha ee eee 8) o 8 Oo Whole Page . 2. 2s ee se eee 6 6 0 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 


~ MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 


Crown 8vo, 45. 6d. 


THE INDUCTION COIL IN PRACTICAL WORK, including the Rontgen 


X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &c. With IIlustrations. 





Svo, 75. net. 


THE DEVELOPMENT OF THE FROG’S EGG. An Introduction to Experi- 
mental Embryology. By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr College. 





Demy 8vo, 255. net. 


HUMAN EMBRYOLOGY. By Cuartes Sepewick Minot, Professor of Histology 


and Human Embryology, Harvard Medical School, Boston. Four hundred and sixty-three Illustrations. 


8vo, I4s. net. 


THE THEORY OF ELECTRICITY AND MAGNETISM. Being Lectures 


on Mathematical Physics) By ARTHUR GORDON WEBSTER, A.B. (Harv.), Ph.D. (Berol), &c. 
SCOTSMAN.—* Should be of considerable value to students.” 


Gl lobe dSvo, 

LESSONS IN ELEMENTARY PRACTICAL PHYSICS. (Stewart anp Gee 
SeRIEs). By C. L BARNES, M.A., F.C.S., late Scholar of Balliol College, Oxford. Vol. III. Part I. PRACTICAL 
ACOUSTICS. 

SCOTSMAN.—“ A valuable little book, and deserves the attention both of teachers and of students of its subject.” 


Crown 8vo, 7s. 6d. net. 


THE OUTLINES OF PHYSICS. An ‘Elementary Text-Book. By Epwarp L. 
NICHOLS, Professor of Physics in Cornell University. 








Globe 8vo, 5s. net. 


THE FERTILITY OF THE LAND. A Summary Sketch of the Relationship 


of Farm-practice to the Maintaining and Increasing of the Productivity of the Soil. By Professor ISAAC PHILL IPS 
ROBERTS, Director of the College of Agriculture. [Rural Science Series. 


MACMILLAN AND CO., LIMITED, LONDON. 
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THE GAMBRIDGE NATURAL HISTORY. 


Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


To be completed in Ten Volumes. S8vo. Price 17s. net each. 


Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. _When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NOW READY. 


WORMS, LEECHES, etc. 


VOLUME II. 

FLATWORMS. By F. W. Gamste, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDoN, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Surptey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By Marcus Harrtoe, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natural 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. Briaxtanp Benuam, D.Sc. Lond, Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoological 
Society, London. 

GEPHYREA, &c. By A. E. Surptey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 


ACADEMY.—* Of the importance of the new volume of the Cambridge Natural History there can be no doubt. It may be 
safely said that the information contained in it has never before been collected into one book, English or foreign ; and all students 
of zoology will be grateful to the promoters of the Cambridge series for a treatise which will save them many a journey to the 
libraries and much weary searching in periodicals. That the treatment is precise and scholarly is sufficiently guaranteed by the 
name of Mr. Harmer as chief editor. For a long time to come this book will remain the best text-book on the subject.” 

NATURE —* Taken as a whole the book is fully worthy of its place in this attractive series.” 

NATURAL SCIENCE.—‘ Certain to prove a most welcome addition to English zoological literature. . . . The whole is 
admirably illustrated. . . . The index, to crown all, is a thoroughly good and full one.” 

CAMBRIDGE REVIE W.—* We may say with confidence that the same amount of information, within the same compass, 


is to be had in no other zoological work.” 
SHELLS. 


VOLUME III. 
MOLLUSCS AND BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiptey, M.A., and 
F. R. C. Reep, M.A, 

TIMES.—‘* There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welcome a work of reasonable compass and handy form containing a trustworthy treatment of the various 
departments of Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. 
Altogether to judge from this first volume, the Cambridge Natural History promises to fulfil all the expectations that its prospectus 
holds out.” 

FIELD.—‘‘ We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of molluscs.” 

KNOWLEDGE.—“ If succeeding volumes are like this one, the Cambridge Natural History will rank as one of the finest 
vorks on natural history ever published.” 

WESTMINSTER REVIEW.—‘“ Should find a place in the library of every naturalist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. 
PERIPATUS. By Apam Sepewick, MA., F.R.S. MYRIAPODS. By F. G. Sincrarr, M.A. 
INSECTS. Part I. By Davip SHarp, M.A. Cantab., M.B. Edin., F.R.S. 


__ FIELD.—* Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who 
wish to make themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it 
treats. To such it cannot be recommended too strongly.” 

ATHENA UM.—* This book will find a place in the library of most entomologists, prove a welcome boon to weak brethren 

who are compelled to lecture—docendo discimus—and occupy by the side of Westwood’s ‘ Modern Classification’ and Burmester’s 
‘Manual’ a niche that has long been empty.” 
: Prof. RAPHAEL MELDOLA, F.R.S., F.C.S., in his Presidential Address to the Entomological Soctety of London, satd :— 
‘The authors of this volume are certainly to be congratulated upon having furnished such a valuable contribution to our literature. 
When its successor appears, and I will venture to express the hope that this will be at no very distant period, we shall be in 
possession of a treatise on the natural history of insects which, from the point of view of the general reader, will compare most 
favourably with any similar work that has been published in the English language.” 


*,* The next Volumes to appear will be Vol. IX. on BIRDS, by Mr. A. H. Evans, and Vol. VII. on FISHES 
and kindred forms, by Prof. BRIDGE and other contributors. These will be published in the course of 1897, and the 
remaining Volumes are all in active progress. 


MACMILLAN AND CO., LIMITED, LONDON. 
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24-inch, £5. 3-inch, £6 6s. 4-inch, £9, 6-inch, £15, 
OTHER SIZES TO ORDER. 


MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


see Lh ones. Makers of Complete Apparatus and Separate Parts for Radiog zraphy of the 
y YS | highest standard of merit. Coils, Cells, Accumulators, Transformers, 


ready for use, free Crock 
© 
acon eetelaaical rookes’ Tubes, Fluorescent Screens, &c 


complications, . — — 
an vc’? IMPROVED PORTABLE COILS, 
Suitable for Scientific, Medical, and Surgical Purposes, 


y USED BY THE LEADING 
— bes me a - ake - " : , 
any Lens, work with any Plates he maxi of — ese atteries give any 
or Films, and provide every | The maximum power 1 he strength of cane, bene 


adjus | Phot 
— required in Photo- weakest to the very strongest. 


Price, i-plate, from £13, complete. 


FOR HAND & TRIPOD. 





SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. 


INDISPENS- 
o | 






minimum of space. 





PATENTEES AND MAKERS OF THE 





Patterns particularly adapted fie scientific aude _ 
Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images of different size from the same position. 


Twin Lens Pattern, fitted with two lenses, one showing an exact 
duplicate of the image photographed with the other. 








Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 


“Ringing” Bells, Bell Sets, and Improved 
Medical Coils. 


| MANUFACTURERS OF CALVANOMETERS, SWITCHES, TERMINALS, &. 


Special attention is given to the Design and Construction of small Motors 
and Transformers. 


| _¢a SEND FOR NEW ILLUSTRATED CATALOGUE. = 





is. 3d. post free. 
Abridged Catalogue, free on application. 


NEWMAN & GUARDIA, Ltd, | 


ELECTRICIANS, 
90 & 92 Shaftesbury Avenue, Sesto WF. 36 Shaftesbury Avenue, Piccadilly, London, W. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices sn ‘ ove from £5 to £7 7s. 

This famous Instrument has /¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

** Tagnitz, Russia, February 1892. 

‘*I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it inthe Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level betw een two rivers which 
were to be united by a channel. (Signed) “Count BerG.” 

** 66 Victoria Street, S.W., March 1, 1892. 

“ The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece—i.e., I can swear to its being about half-way between a -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham)” 


aner: JAMES J. HICKS, 


MAKER: 


HOWARD B. LITTLE & CO. 











8 9, & 10 HATTON GARDEN, LONDON, EC, 





“TRIAD” Pocket Camera. 


The great point of novelty with this Camera is its 
wonderful compactness when closed, which is 
attained in an entirely original manner. 


**THE TRIAD ” closes up into such a convenient form that it 
can be carried in the breast pocket with the same ease as an 
ordinary pocket book, and its bulk is so unobtrusive that one 
might have it in the pocket for days together without even know- 
ing it is there. When required for use, however, it is taken from 
the pee, and instantly set up for working by one 
rapid and simple movement, and it can be closed and 
returned to the pocket with the same ease and facility. It is fitted 
with Best-quality Lenses, View Finder, and Time and Instan- 






(Patent.) 






OPEN. 





= taneous Shutter, with adjustable speeds. It carries six plates, CHANGING 
CLOSED. 34 by 23, in sheaths, changed on the bag principle. A PLATE. 
No. 1 ‘* Triad’ Camera, with Single Lens _... £3 3s. | Descriptive Pamphiet 
No. 2 a. me R.R. Lens, with Iris Diaphragm... £4 4s. | on application. 





G. Houghton & Son, 89 High Holborn, W.C. 


Printed by RicHarp CLay & Sons, Lim1Tep, at 7 and 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN & Co., 
LiMiTED, at 29 Bedford Street, London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, June 10, 1897: 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”»—Worpdsworth. 
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ENGLISH SCIENTIFIC INSTRUMENTS 


OF FINEST QUALITY ONLY. 
GARDEN SUN-DIALS MADE TO ORDER. 


Suitable for Travellers. 


UNIVERSAL 
PORTABLE SUN-DIAL 
For N.& S. Latitudes. 

In case 5} in. square, ‘2 in. 


deep, “Complete, 90/-. 


‘STILL THE BEST.’ 


*‘LUZO’ 


(Registered). 


Absolutely the most 
Compact, the Lightest, 
the Simplest, and the 
\ Best Hand Camera in 
the world. 


Pocket Aneroid Baro- 
meters, 42/- ; with altitude 
scale for mez eating heights, 


Ditto, compensated for F 
temperature, 84/-. = 


48 Exposures. 4)" x aa”. 





Pocket Compasses, with A child can use it. 
ob Roy floating pear 


dials, 2i/-, 22/6, 25/-. Prices from £7 Ts. 


Portable _ F Registering For full particulars and prices see Illustrated Catalogue of 


Thermometers, pair in Photogr “2 rales. sé ree. 
case, 21/-, 30/-,42/-. | hotographic Apparatus, sent post fi 


NEWTON & Co. 


SCIENTIFIC INSTRUMENT MAKERS JOHN BROWNING, Manufacturing Optician, 


TO HER MAJESTY THE QUEEN, H.R.H. THE PRINCE OF WALE 


THE ROVAL INSTITUTION OF GREAT BRITAIN, AND THE pla ae BS 63 STRAND, LONDON, W.C. 
3 FLEET STREET, LONDON. sain 


.  NEGRETTI AND ZAMBRA’S 


The a — ! — 
¥ 











PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on 
application to 










The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
s . 5 Front, for either indoor or outdoor use. The above give continuous records 


on Charts; which only require changing once a week, and are invaluable to 


Ld., invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s 


NEGRETT!I & ZAMBRA, 
oa a ees | nn eee ae 
KeBeDAlsHi  UP-[e-paTs LONDON, E.C. Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
SESSION 1897-98. 

The Courses of Instruction at the Institute's CentTrat TECHNICAL 
Coi.ece (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institutes Tecunicat CoLiece, Finspury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colle pges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, ng and Courses of Study, may be obtained from the naan 
Colleg or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
(Exutsition Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 


lechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 





Civil and J 
» ( . dace Pres 
Physics and Electrical Engineering @ — “1% N, F.R.S., Past Pres. 
a fH. E. Armstronc, Ph.D., LL.D., 
; — “\ F.R.S. 
JMechan und Mathematics O. Henrict, Ph.D., LL.D., F.R.S 


» CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY, 
(Leonarp Srreer, Crry Roap, E.C.) 
Provides Courses of Intermediate Instruction for Day Students not under 
e, preparing to enter Engineering and Chemical Industries. 
perannum. Professors: 


24 years of ag 


Fees, £1 


Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
Engineering —and\w_, Davey, M.A., B.Sc., M.I.M.E. 
. R. Mervora, F.R.S., F.C. 

JOHN WATNEY, Hon. Secretary. 

City and Guilds of Londan Institute, 
Gresham College, Basinghall Street, E.C. 
CITY OF BIRMINGHAM. 

MUNICIPAL TECHNICAL SCHOOL. 








The Corporation of Birmingham require the services, in September next, 
of a Lecturer and ommennenes in Mechanics and Physics. Salary, £125 
per annum 

Full particulars will be forwarded on receipt of a stamped addressed 
envelope he last date for sending in Applications for the Post is 
July 1 x 

GEO. MELLOR, Secretary. 

Offices of the School, Suffolk Street. 


June 3, 1897. 


EAST LONDON TECHNICAL 
COLLEGE, 
PEOPLE’S PALACE, E. 
REQUIRED, for September next, MATHEMATICAL LECTURER 


for Day Clases Day School, and Evening Classes. Must teach Differential 
and Inte al C al ulus. 
GE he M AN MASTER to take charge of Classes on three or four Days in 
and on one Evening 
ars on application to the Direcror. oF STUDIEs. 





UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


Want a Mechanical Assistant in the Physical De spartme 
plicants must have experience in tl working of xd and "Me Pn 4 
Previous experience in the Management of Secondary Cells, and in the 
preparatium of Lécture Experiments, is desirable. © Further particulars may 
be obtained from the REGISTRAR, to whom applications for the Post should 
be forwarded not later than June 


The Committee of the Redruth Science and 
Art Schools invite Applications for the position of Science Principal 
and Lecturer in Chemistry and Metallurgy (Practical and Theoretical) 
Mine ralogy, &c. 

Candidates are desired to forward particulars of their qualifications to the 

SECRETARY, not later than July 8, from whom further information may be 


Dbtained, 





W. K. WILTON, Secretary. 


MAGDALEN COLLEGE, OXFORD. 

NATURAL SCIENCE DEMYSHIPS AND EXHIBITIONS 

An Examination for one or more Natural Science Demyships and Exhi- 
bitions will be held at the Commencement of Micha ote as Term, beginning 
m Monday, October 11, 1897. 

rhe Stipend of the Demyships will be £80 per annum. 

The Sul jects for Examination will be Physics, Chemistry, Zoology, and 
Botany, but Candidates will not be expec ted to offer more than two of 
these. 

Further information may be obtained by application to the Narural 
Science Tutor, Magdalen College, Oxford. 


[JUNE 17, 1897 


— 


The British Museum, Bloomsbury, and the Natural History Museum, 
Cromwell Road, will be closed on Tuesday, June 22, by order of the 
Trustees. 


| BRITISH MUSEUM. 
| 
| 
| 


E. MAUNDE THOMPSON, 
b= Principal Librarian and Secretary. 
sritish Museum, June 15, 1897. ; 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION 


Draughtsman in the Hydrographical Department of the Admiralty 
(17-25), July 7. Expertness in Hydrographical Chart Drawing essential. 

The date specified is the latest at which Applications can be received. 
They must be made on Forms to be obtained, with particulars, from the 
SecRETARY, Civil Service Commission, London, S.W. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Ciassics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
by the Steamship GARONNE (3901 tons register), 
from LONDON June 23, and LEITH June 25, 
For NORWAY FIORDS and NORTH CAPE, 
returning to LONDON July 19. 
For NORWAY FIORDS and SPITZBERGEN, 
Leaving LONDON, July 22, LEITH, July 24, returning to LONDON 
August 20. 

For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving August 25, returning September 23. 

String Band, Electric Light, High-class Cuisine. 
feos *. GREEN and CO. \ Head Offices, 

” { ANDE RSON, ANDERSON, and Co. § Fenchurch Aver 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London. 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


Manag 








THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


FROM 


NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 


Captain CABORNE, R.N.R., F.R.G.S. 
Sailings :—JUNE 19; JULY 3, 17, 31; and AUGUST 14. 
Fares from 12 ee tee including first-class table. 

For Itinerary, &c., apply to M/DN/IGHT SUN PASSENGER 

SUPERINTE NDE NT, Mercantile Chambers, Newcastle-on-Tyne. 
X-RAY TUBES. 
TUBES SHOWING DIFFERENT 
DEGREES OF VACUA 
ACTUAL MAKER, Tubes es Specimens of Fluor. 
escent an osphorescent Minerals, 
67 FARRINGDON Salts, Counttie. Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND _ SCIENTIFIC GLASS - BLOWING. 
OPTICAL & SCIENTIFIC INSTRUMENTS. 
Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
W G PY 30 St. Andrew’s Street, 
- ¥ CAMBRIDGE. 
SCIENTIFIC INSTRUMENT MAKER. 

Spee alities as used at the CAVENDISH LABORATORY, Cambridge 


Mansvacvelen or 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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JAMES WOOLLEY, SONS & C0., Lt. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND PHYSICAL APPARATUS 









L, 
AND BOARD SCHOOLS. 





SPECIAL TERMS TO TECHNICA 


VOLUNTARY, 


VICTORIA BRIDGE, | MANCHESTER. 


Y FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


| 14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


| Importers, Manufacturers, and Dealers in 
| CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


| AND EVERY LABORATORY REQUIREMENT. 
8 
4 





oxide. 





Apparatus for estimation of sulphur in spent 


Illustrated Catalogue of Apparatus, with Price List 
f \ of Chemicals, free on application. 
a Telegraphic Address—“ Arrarartus, ATR. 
qe’ Teleph« one eke os 5. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis China,*Lacquers, Gongs, Shells, and other Curios. 
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THE ELECTRICAL 00, Lo. 


COMPLETE OU’ OUTFITS 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
Direct Investigations, or Photography. 


RONTGEN TUBES, y, ~~ FLUORESCENT 
with 2 and 3 SCREENS, 


Electrodes, 
available fhe : Double 
for any = Coated 
length of Spark. Platino-Cyanide of 










The large demand tor our Barium. 
improved Tube compels 
us to increase our output ; 
we can therefore now offer 


them at 16s. each. 
COILS. 
TRANSFORMERS. 


ACCUMULATORS. 


CELLS. 


Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING GROSS ROAD, LONDON, W.C. 


4a Send for Complete Priced Catalogue. 


+E Yee "1 


STANLEY } i 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 
Mathematical Drawing, and Surveying Instruments 
of every description 
Of the Highest Quality and Finish, at most Moderate Prices. 
Illustrated Price List Post Free. 

W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
Excellence of Construction of Mathematical Instrumer ats, and the only GoLp 


MEDAL in the International Inventions Exhibition 1885 for Mathematical 
Work. Silver Medal, Architects’ Exhibition. 1886. 


Address :— GREAT TURNSTILE, HOLBORN, LONDON, W.C 


TOWNSON & MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. 
Telegraphic Address: 


MANUFACTURERS OF 


CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORWT OUTFITTERS. 
Plans and Specifications for Laboratory Benches and Fittings given on 


receipt of particulars.) 


Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal 
Royal Military Academy, London School Board, &c., and most of the County Councils and 


Technical Institutions. 


Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Bhenish Filter 


Papers. Samples free on application. 


Latest Complete Illustrated Cz atalogue, containing about 2500 Woodcut Engravings, price 2/6, 


or by post, 3/- (free to Colleges and Schools 


Established A.D. 1798. 
** TOWNSON, LONDON.” 
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C. GRIFFIN & CO.'S SCIENTIFIC TEXT BOOKS. 


Ready in a few days. In large 8vo. Price ars. 
With numerous I|lustrations and Three Folding Plates 


ELECTRIC SMELTING and REFINING: 


A Practical Manual of the E xtra¢ tion and Treatment of Metals oy 
Electrical Methods. Being the “‘ ELEKTRo-MeTALLURGIE”™ of Dr. W. 
Borcners. Translated from the Second GermantEdition by WALTER 
G. McMivtan, F.LC., F.C.S., Lecturer in Metallurgy at Mason 
College, Birmingh: am. 

Conrents:—Part I. ALKALIES AND ALKALINE EARTH MB@TALs. 
Magnesium, Lithium, Beryllium, Sodium, Potassium, Calcium, Strontium, 
Barium, the Carbides of the Alkaline Earth Metals. Part I]. THe EARTH 
Merats: Aluminium, Cerium, Lanthanum, Didymium. Part III. Tue 
Heavy Merats: Copper, Silver, Gold, Zinc and Cadmium, Merc ury, Tin, 
Lead, Bismuth, Antimony, Chromium, Molybdenum, Tungsten, Uranium, 
Manganese, Iron, Nickel, and Cobalt, the Platinum Group. 


ELECTRO-METALLURGY (A TREA- 


TISE ON): Embracing the Application of Electrolysis to the Plating, 
Depositing, Smelting, and Refining of various Metals, and to the Re- 
production of Printing Surfaces and Art Work, &c. By WALTER G. 
McMILLAN, F.LC., F.C .S. With numerous Illustrations. Large 
Crown 8vo. Cloth, ros. 6d 

** We recommend this manu: ‘ to ALL W vine ) are interested in the PRACTICAL 
APPLICATION of electrolytic 





pre ocesses - ‘at uaTre. 
By GRENVILLE R COLE, M.R.I.A., F. G.S., Professor of Geology 
ir the "Roy al College of Science ‘ or Ireland 
With Illustratic nS, 10S. 


PRACTICAL GEOLOGY (AIDS IN) 
a Section on PALLONTOLOGY 
** A more useful work for the geologist has not 
Scott. Geo. Magazine. 


Cloth, 8s. 62. 
OPEN AIR STUDIES IN GEOLOGY: An 


Introduction to Geology out of Doors. With 12 Full-page Illustrations. 
* The illustrations and the text combine to make a CHARMING BOOK. 
Scott. Geo. Magasine. 


HOW PLANTS LIVE AND WORK, a 


simple Introduction to Real Life in the Plant World, based on Lessons 

originally given to country Children. With Illustrations. Crown 8vo, 

Cloth, 2s. 6d. By Mrs. HUGHES-GIBB. 

‘The child’s attention is first secured, and then, in language simple, yet 
scientifically accurate, the first lessons in plant-life are set before it.”— 
-Vatural Science. 


London : CHARLES GRIFFIN & CO.. Ltd., 


with 


appeared in handy form.” 


Exeter Street, Strand 


NE 17, 1897 


CAMBRIDGE UNIVERSITY PRESS. 


THE LIFE-HISTORIES of the BRITISH 
MARINE FOOD-FISHES. By W. C. McINTOSH, M.D., LL.D,, 
&c., Professor of Natural History in the University of St. Andre Ws, 
Director of the Univ ersity Museum and of the Gatty Marine Laboratory: 
and A. T. MASTERMAN, B.A. (Cantab.), B.Sc. (Lond.), Assistant 
Professor and Lecturer on Natural History in the University of St 
Andrews. Demy 8vo, with 21 Coloured Plates. rts. 


A TREATISE ON ABEL’S THEOREM 
and the 3 THEORY, including the Theory of the Theta 
Functions. By H. F. BAKER, M.A., Fellow of St. John’s College, 
Cambridge, U Ma a Lecturer in Mathematics. Royal 8vo. 25s. net 

An ESSAY on the FOUNDATIONS of 
GEOMETRY. By the Hon. B. RUSSELL, B.A_, Fellow of Trinity 


College. Demy 8vo. 7s. 62. 


CAMBRIDGE GEOGRAPHICAL SERIES. 


General Editor, F. H. H. GUILLEMARD, late Lecturer in Geography 
in the University of Cambridge. 

A HISTORY of ANCIENT GEOGRAPHY. 

By the Rev. H. F. TOZER, M.A., Honorary Fellow of Exeter College, 


Oxford. Crown 8vo, with Ten Maps. ros. 6. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 


BIOLOGICAL SERIES. 
General Editor, A. E. SHIPLEY, M.A., Fellow and 
College. 
A MANUAL AND DICTIONARY OF 
THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS 
M.A., Director of the Royal Botanic Gardens, Ceylon. Crown 8v 


Tutor of Christ's 


Two Vols. ros. 6a. 
BOOK MAN.—“ One of the most useful books existing for students 
botany. . . . The student who has this book and the chances which ken W 


or even one of the smaller gardens, affords him, will make a steady and reall 
scientific progress. 


THE VERTEBRATE SKELETON. By 
S. H. REYNOLDS, M.A., Trinity College, Cambridge. Crown 8v 
with numerous Illustrations. 12s. 6d. 


London: C. J. CLAY & SONS, 
Cambridge University Press W: arehouse, Ave Maria Lane. 


WHITTAKER «CO.’S LIST OF BOOKS. 


Lllustrated Price List Post-free on Application. 


KAPP.—ELECTRIC TRANSMISSION OF 
ENERGY, and its Transformation, Subdivision and Distribution. 
A Practical Handbook. By GISBERT KAPP, M.Inst.C.E.., 
M.Inst.E.E. With 166 Illustrations. Crown 8vo. Fourth Edition, 
thoroughly Revised, 1os. 6d. 


KAPP.—TRANSFORMERS FOR SINGLE 
AND MULTIPHASE CURRENTS: a Treatise on their Theory, 
Ce mys mn and Use. By GISBERT KAPP, M_Inst.C.E., 
M.Inst.E.E. Translated from the German by the Author. With 133 
Slustratic ms. 254 pp. with Index. Crown 8vo, 6s. 

Cuaprer I.—Principle of Action—Magnetic Leakage—Arrangement of 

tor mF undamental Equation. 
‘The volume isthe most complete and practical book we have seen on 

mis subject." —Eilectrical Engineer. 


HAWKINS & WALL/IS.—THE DYNAMO: its 
Theory, Design, and Manufacture. By C. C. HAWKINS, M.A., 
A.L.E.E., and F. WALLIS, A.I.E.E. With 1go Illustrations, mostly 
from Original Drawings. Second Edition, thoroughly Revised, 530 pp., 
tos. 6d. 

“We are glad to see that a work, perusal of the first edition of which g: ave 
us a very high opinion, has met with public appreciation and success.” — 

Electrician. 


BODMER.—HYDRAULIC MOTORS: 
TURBINES AND PRESSURE ENGINES ByG.R. BODMER, 
A.M. Inst.C.E. With 204 Illustrations. Tables and Index. Second 
Edition, Revised and Enlarged. 145. 

** A distinct acquisition to « —Enginecring. 


PREECE & STUBBS.—A MANUAL OF 
TELEPHONY. By W. H. PREECE, C.B., F.R.S., 
the Institution of Electrical Engineers, Engineer-in-Chief and Elec- 
trician at the General Post ors and A. J. STUBBS, Technical 
Officer, General Post Office, A.I.E.E. 
tions, mostly from Original Drawings. 
Index. 520 pp. Crown 8vo, 155. 


yur technical literature.” 








Appendix, Tables, and a Full 


President of 


With upwards of 300 Illustra- ~ 


HEWITT.—ORGANIC CHEMICAL MAN- 
IPULATION. By J. T, HEWITT, M.A., D.Sc., Ph.D., Fellow o 
the Chemical Societies of London and Berlin. Professor of Chemistry 
in the East London Technical College. With 63 Illustrations. | Crowr 
8vo, 272 pp., 75. 6d. net. [Shortly. 


MAYCOCK.—ELECTRIC LIGHTING AND 
POWER DISTRIBUTION, AN ELEMENTARY MANUAL OF. 
For Students preparing for the Preliminary and Ordinary Grade Ex 
amination of the ~ and Guilds of London Institute and General 
Readers. By W. P. MAYCOCK, M.1.E.E. Third Edition. Revised 
and re-written in Twe Volumes. Vol. I. With 231 Illustrations. 
Crown 8vo, 6s. 

“The work will no doubt become a standard text-book for schools and 
classes on this subject ; as such it has few equals.” —Fvectrical Review. 


MAYCOCK.—THE ALTERNATING CUR- 
RENT CIRCUIT. An Introductory and Non-Mathematical Book for 
Engineers and Students. By W. PERREN MAYCOCK, M.L.E.E 
With 51 lilustrations, and Ruled Paper for Notes. Small Cr own 8v« 
Cloth, 2s. 6:. [Just publishes 


CRAPPER. — PRACTICAL ELECTRICAL 
MEASUREMENTS. An 3 id Course in Practic al Physics 
for Students and Engineers. By E. H. CRAPPER, A.LE Las c 
turer in Physics and Electrical Engineering, Sheffield Tec hnic: ul Sch 
With 56 Illustrations. Smali Crown 8vo, Cloth, 2s. 6d. 
[Just published 


ADAMS.—PRACTICAL TRIGONOMETRY: 
for the Use of Engineers, Architects, and Surveyors. By HENRY 
ADAMS, M.Inst.C.E., M.I.Mech.E., F.S.1., Professor of Engineering 
at the City of London College. 2s. 6d. net. 

Contents : Angular Measurements—Principles of Trigonometry—C on- 
struction and Use of Logarithms—Trigonometrical Formula—Practical 

Examples. 


LonpDoN: WHITTAKER & CO., PATERNOSTER SQUARE, E.C. 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DiNeEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 
exerted in pounds per square foot. The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 


LL. CASELLA, 


£3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C. 





CHAPMAN AND HALL’S NEW BOOKS. 


ARCHOLOGICAL IRELAND. 


THE DOLMENS OF IRELAND. Their 


Distribution, Structural Characteristics, and Affinities in Foreign 
Countries ; together with the Folk-lore attaching to them, with Plans 
and Illustrations, and an Introduction dealing with the Anthropology of 
the Irish Race. By WILLIAM COPELAND BORLASE, M.A., 
late President of the Royal Institution of Cornwall, and a Vice-President 
of the Society of Antiquaries of London. With 4 Maps, 800 Illustra- 
tions, and 2 Coloured Plates. 3 Vols. royal 8vo, £5 5s. 

‘One of the most elaborate archzolegical works of modern times. For 
the last ten years Mr. Borlase has devoted the best part of his time to 
elaborating this truly monumental work mentioned. A large proportion of 
the drawings and measurements have been taken by the author himself 
during his numerous journeys to Ireland. 






NATURAL HISTORY OF AUSTRALIA. 


THE NATURALIST IN AUSTRALIA. 
By W. SAVILLE-KENT, F.L.S., F.Z.S., &c., Past President Koyal 
Society of Queensland ; formerly Assistant in the Natural History De- 
partments of the British Museum ; Author of “* The Great Barrier Reef 

f Australia,” ‘*A Manual of the Infusoria,” &c. Illustrated by 48 
Full-Page Collotypes, 7 Coloured Plates by KeuLeMANs and other 
Artists, and numerous smaller Illustrations in the Text. Royal 4to, 
£3 3S. net. 

‘* Mr. Saville-Kent is already known as the author of ‘The Great Barrier 
Reef of Australia.” His new book contains the results of many years’ 
exploration, and includes observations on the aboriginal tribes as well as on 
the natural history of the island continent. Special attention is given in it 
to the author's favourite subject, aquatic zoology. 


London: CHAPMAN & HALL, Lrp. 


BY LORD ARMSTRONG, C.B., F.R.S,, LL.D. 
With Autotype Plates. Imperial 4to. £1 Ios. net. 


ELECTRIC MOVEMENTS IN 
AIR AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, ¢.B., F.R.S., LL.D., &. 


London: SMITH, ELDER, & CO., 15 Waterloo Place, S.W. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 
PROCEEDINGS OF THE ZOOLOGICAL 

SOCIETY OF LONDON, Part I. Containing Papers read at 
the Scientific Meetings held in January and February, 1897. 
_ With 18 Plates. Price to Fellows, os. ; to the Public, 12s. 
~ 0 obtained at the Society's Office (3 Hanover Square, W.), or through 
any Bookseller. 





Now Ready, with 2 Plates and 143 Woodcuts, Crown 8vo, ros. 


A MANUAL OF CHEMISTRY, THEO- 
RETICAL AND PRACTICAL. By WILLIAM A. TILDEN, 
D.Sc., F.R.S., Professor of Chemistry in the Royal College of Science, 
: ondon ; Examiner in Chemistry to the Department of Science and 
Art. 


Lonpon: J. & A. CHURCHILL. 


With 1195 Engravings, 2 Vols., Crown 8vo. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, F.R.S. 

Professor of Botany to the Pharmaceutical Society, Examiner in Botany t 
the University of London and the Victoria University, the Pharmaceutical 
Society, and the Royal College of Veterinary Surgeons. 

Vol. I. MORPHOLOGY AND ANATOMY. end Edition, 7s. 6¢ 
II. CLASSIFICATION AND PHYSIOLOGY. 1s 


J. & A. CHURCHILL, 7 Great Marlborough Street, London. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 
QUARTZ FIBRES on Frames, about 64, 114, aad 16 inches long, at 5s., 


7s. 6d., and 10s, per Frame respectively ; now ready for distributiun. 





Physiologicai and Physical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern **‘ Cambridge” Rocking Microtome, 
price £4 4s. 


lliustrated Catalogue of Apparatus sent Post Free on receipt of 15. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


THE SUMMER SESSION. 
HENRY GROUCH’S MICROSCOPES 


Write for Catalogue to. 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 
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PHG:NIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER #£20,000,000. 





ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 


repayable on demand. 
TWO per CENT. 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANC IS RAVE NSCROF T _Manager. 


“GRAND NAVAL w. 


R EV I EW. 
THE ALBION STEAMSHIP COMPANY, LIMITED. 
NORSE KING, 3254 tons. 4000 h.p. 

June 24.—From TILBURY to the GRAND NAVAL REVIEW at 
SPITHEAD, and NORWEGIAN FJORDS, visiting NA RSTRAND 
(BRATLANDS VALLEY), ODDE, BERGEN, GUDVANGEN, 
MARAK, TRONDHJEM, &c. 


Twenty Days, 





Steam Yacht 


Twenty Guineas. 


For Terms and full Particulars apply Baltic Chambers, Newcastle. 


J[MORNTON- PICKARD 





CAMERAS, 
£ 5 
} ORNTON- DICKARD ARSER 


‘RUBY.’ 
or HAND or STAND. 


With Time and In- 
Stantaneous 


THORNTON-PICKARD, Lro., alTRNcHAM. =SHUTTER. 
F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Catalogue Fre e from 


NATURE 
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on CURRENT ACCOUNTS, on the Minimum | 


[JUNE 
J. ORME & CO., 


17, 1897 





| 65 BARBICAN, BONDON,E.cC., 


MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 


FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 
Xe. 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2,\6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order. ) Free to Societies, Colleges, Schools 


, &e, 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &. 


J. ORME & CO., 


65 BARBIC AN, LONDON, EAC. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 15. 3d., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 18. 6d. Zinc relaxing 
Boxes, 9d., 18., 1s. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 11s. 6d4., 145. 
Breeding Cage, 2s. 6d., 45., 5s., 75. 6d. Botanical Cases, japanned double 
tin, rs. 6d., 2s. od., 35. ‘6d., 45. 6d., 7s. 6d. Botanical Paper, from 1s. 14 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for — 
Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 1s., rs. 4. pei 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label 1 List of britsh 





| Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 


Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 34. ; Fine Pointed Scissors, 25. per pair ; Egg Drills 2d., 3d., 
8. $ Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil a for sugaring, &c. (new and 
improved pattern), 2s. 6d. and ss. each 
A LARGE’ STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing pahenedl 


‘MINERALS OF SPECIAL INTEREST 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 
~~ and fresh specimens of Cryptogams and other Plants supplied for 
study 


Living examples of the following Genera are now in stock :—Nitell< a, | 


(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in | 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-t ypped Boxes of any dimensions made to. | 
order. Collections, in boxes with ay oem as supplied to the Department of 


Science and Art:—2o Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 

Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 

of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms Chalk-Grains, Re- 

crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. 

Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections 
List of Rock Specimens. 


- Geological Haminers. 
ae Cabinets 
- Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO.) 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


each | 


AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Spectal Mineral List Post Free. 
Collections to Illustrate. Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 


| Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


| 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptopiana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; ‘Lepas, Balanus, Gammarts, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; —— Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &e. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 
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SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4! 3. 
A eeares for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S36 Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CATALOGUE POST FREE. open. 





CLOSED. 


99 HATTON GARDEN, LONDON “OPTIMUS ’ 
PERKEN, SON & RAYMENT, HOLBORN CIRCUS, ® 7 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W‘.C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
——————EE= = _ Best Make. THICK SPARKS. 
HARVEY & PEAK Focus Tube—PALLADIUM. 
Wel ialeln ze - pet Penetrator. 

= : ee 99 Ordinary. 
SCREENS, TUBE HOLDERS, &c. 





Testimonials and Proofs can be seen. 


TO SCIENCE LECTURERS THE MOST NUTRITIOUS COCOA. 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. E Pe fad S ‘ S 


THE MOST PERFECT. GRATEFUL—COMFORTING. 
No Suutter, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. llustrated Lists, 2d. Cc O A 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 

Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great FOR BREAKFAST AND SUPPER. 
success. Nes w Oxyhydrogen Microscope. Science Lanterns for Class om 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal HOLLOWAY’S Ol NTM ENT 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- 
tan GuINNEss, Madame Ape.INna Parti, &c., &c. Patent Pamphengos CURES 
~ wars La oom. T he U ute ersal Lantern 4-inch Confiensers, 4-wick Lamp, Gout, Rheumatism, Lumbago, Sciatica, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science re} t B . Ss . 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern u 8, rulses, prains, &c. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- INVALUABLE FOR ALL SKIN DISEASES. 
gravings, 6d,; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, ; : 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, Holloway’s Ointment and Pills may be obtained of 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. all Medicine Vendors. 


THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 


EDITORIAL COMMITTEE: S. NEwcoms, Mathematics; R. S. WoopWARD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THurston, Engineering ; IRA REMSEN, Chemistry; J. LE Contre, Geology; W.M. Davis, 
Physiography ; O. C. MARSH, Palzontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
S. H. ScuppEr, Entomology ; N. L. Britton, Botany ; HENRY F. OsBorn, General Biology; H. P. BowDITcH, Physiology ; 
J. S. BILLinGs, Hygiene; J. MCKEEN CATTELL, Psychology ; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 15 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 
ENGLISH AND CONTINENTAL SuBscripTions, TWENTY-ONE SHILLINGS, May BE sENT TO 


MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 
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NEW AND IMPORTANT. 


The ““VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied, exclusively. by W. WATSON & SONS, 313, High ‘Holborn, London, W:C. , 
This new Contact Breaker, the invention of Mr. James KinG, A.I.E.E., affords enormously increased facilities for working with the Ruhmkorff 
Coil, and to experimenters with RONTGEN’ S X- RAYS will prove invaluable. /¢ can be adapted to almost any existing Coil at a cost cf £2 10 0, 
The following are some of its special features :-— 
The Battery power required is 25 per,cent. less, and the Spark-length yielded is increased 15 per cent. 
The speed of the make and break can be controlled. 
It produces the same effect as a mercury interrupter without any of the trouble. 
The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
diminished. ’ 
When once set in motion it requires no attention. 
W. WATSON & SONS’ Coils may be had fitted with the ‘‘ Vril ’ Contact Breaker at an extra charge of 10s. 6d. if specified at the time of orderi 
The “ Vril” Contact Breaker.may be seen in action by_ prospective purchasers on presentation of card. 
Full particulars, also Catalogue of every requisite for working with RONTGEN'S X-RAYS (Dep. No..7), post free on application t 
. WATSON & SONS (Zstadlished 1837), Opticians to H.M. Government. 
Sole London_Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Me 
aris Universal Exhibition, 1889, &c. 





DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. Ee. DENT & CO. 


i. vecial daptec Idec Ves, 
et ae ~ oe Makers to the Queen, 


ALABASTRINE st For = u mS in Wardrobes, Chests, DENT 4 ROYAL EXCHANGE, E C : and 
boards, etc., 1S. per box. oe 
CRYSTALLISED CAMPHYLENE. For scattering under Carpets, 61 STRAND, W.C. 


into Crevices, amongst Furniture, etc., 1S, per tin 


Of all Chemists, Stores, etc., or direct from Sole Manufacturers, TRADE MARK. LOon”7wnDON. 
FLEMING’S OIL & CHEMICAL CO., 101 LEADENHALL ST., E.C. 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENCINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT 














‘Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., Lrp., OPENSHAW, MANCHESTER. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


Prices ‘ ‘ie from £5 to £7 Ts. 

This famous InStrument has ‘three circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

“* Tagnitz, Russia, February 1892. 

“Tam very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 

Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) **Count Bere.” 
** 66 Victoria Street, S.W., March 1, 1892. 

“‘ The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 

a mantel-piece—/.¢., 1 can swear to its being about half-way between a -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham) 


manxer: JAMES J. HICKS, 
8 9, & 10 HATTON GARDEN, LONDON, EQ. 


Printed by Ricuarp Ciay & Sons, Limirep, at 7 and 8 Bread Street Hill, Queen Victoria Street, inthe City of London, and published by MACMILLAN &Co 
LIMITED, at 29 Bedford Street, L ondon, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, June 17, 1897- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
O, Nature trusts the mind which builds for aye.”—Worpdsworrn. 
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“NEWTON & CO.’S 
TOURISTS TELESCOPES & FIELD GLASSES 


= a ae) 


{All Rights are Reserved 


THe Davies Moror Co., Lrp., Successors To 


NALDER BROS. & CO. 


16 RED LION STREET, LONDON, E.C. 
p Prof. UNWIN’S 


EXTENSOMETER 


WITH 


LEVEL & MICROMETER, 


For measuring the Exten 
sion of Test Bars, &e. 
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Tourist’s Telescope, with Caps and Strap, £2 10s. to £3 35: 
Race Guass, in Sling Case, £1 ros. 
Dirro, with changing Eye Lenses, £3 tos. to £5. 
Overa GLasses, in Case, from 15s. 
ALumMiIniuM TELESCOPE, Portable, with Caps and Strap, from L4 45. 


I . 
Reads to In. 
10,000 


ALuminium Frecp or Race Gass, in Case, with Strap, from £3 108. PRICE £25 00 
ALuMINiuM Drrro, with 3 Sets of Eye Lenses, in Case, from £5 55 sdeeiiace F Eese 
\cumintuM Opera GLAsseEs, from £2 155. 


Write for CATALOGUE. 


Cable Address: 
‘**SECOHM, LONDON. 
No Agents, U.S.A. 

This instrument delivered any 


OT 


NEWTON & CO. 


YPTICIANS TO THE QUEEN AND GOVERNMENT, 
NDON. 
3 FLEET STREET, LO where in U.S.A. for 160. 


X-R SETS. NEGRETTI AND ZAMBRA’S | 
at — ; /  BAROGRAPHS AND THERMOGRAPHS. 


| oe 


, 
+ 


© 








Set A. Including 3-inck Coil, our own make, Batteries, Focus re . 
Tube, Tube Holder, and Foe Ray need meer? Naam The Barograph is fitted in a Mahogany Case with Glass Front, as show 
71. X 5 in. a ais bie eS a bb . £13 0 0 | above- The Thermograph is mounted in a japanned Metal Case with Glass 
SeT B. Including 6-inch Coil, Batteries. Larger Focus Tube Front, for either indoor or outdoor use. The above give continuous records 
Tube Holder,& Barium-Platino-Cyanide Screen, of in. x 7 to £2310 0 | 2” Charts, which only require changing once a week, and are invaluable t« 


BARIUM-PLATINO-CYANIDE SCREENS. invalids and others who are unable to take daily readings of the ordinary 


EXCELLENT FLUORESCeneN 5 ‘ ; instruments. Price of each, with supply of Charts for one year, £6 10s. 
7X simataiohim atin gined atin aha | gor@NEGRETTI & ZAMBRA, 
; JOHN J. GRIFFIN & SONS, L° 38 HOLBORN VIADUCT, E.C. 
2 GARRICK STREET, LONDON, W.C. Branches : 45 CORNHILL, and 122 REGENT STREET. 


=——==— = 
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ENGINEERING AND CHEMISTRY. 

CITY AND GUILDS OF LONDON 

INSTITUTE. 

SESSION 1897-98. 
The Courses of Instruction at the Institute's Cenrrat TECHNICAL 
‘CoLLece (Exhibition Road) are for Students not under 16 years of age ; 
chose at the Institute's Tecunicat Cotcece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 
CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 

(Exutsirion Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 


W. C. Unwin, F.R.S., M.Inst.C. E. 





Civil and Mechanical Engineering 
Ma > ommemen > . Pact Pros 
Physics and Electrical Engineering { W 1. an ron, F.RS., Past Pres. 
fH. E. Armstrone, Ph.D., LL.D., 


Chemistry . . . es 
: ° ’ 


F.R.S. 
O. Henrict, Ph.D., LL.D., F.R.S. 


Mechanics and Mathematics 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leowarp Srreet, Ciry Roap, E.C.) 


| Consignments, especialiy those concerning Meteorites, 





| NOTICE.—The Director of the Imperial 


Museum of Natural History has the honour of notifying that Mr. 
ARISTIDES Brezina has ceased to be the Chief of the Mineralogical 
and Petrographical Section, and that all Letters, Specimens, and other 
are to b 
addressed in future to the Mineralogical and Petrographical Section of 
the Museum, or to the Chief of the same, at present Professor FR!TZ 
BERNERTH, Vienna I. Birgring 7. 


The Committee of the Redruth Science and 
Art Schools invite Applications for the position of Science Principal 
and Lecturer in Chemistry and Metallurgy (Practical and Theoretical), 
Mineralogy, &c. 

Candidates are desired to forward particulars of their qualifications to the 

SECRETARY, not later than July 8, from whom further information may be 

obtained. . 





W. K. WILTON, Secretary. 








Provides Courses of Intermediate Instruction for Day Students not under 


14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees. £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Taomrson, D.Sc., F.RS. 
Mec hanic al E nginaering and |\ W. E. Datsy, M.A., B.Sc., M.I.M.E. 
Mathematics ‘ we wan 
Chemistry : R. Mevvora, F.R.S., F.1.C. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Principac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructror—C,. CAPITO, M.I.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 


> 


Rana, 6d. each. 


The College provides a Training for Electrical, Mechanical, Civil, and 


Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


EAST LONDON TECHNICAL 

' COLLEGE. 

DAY CLASSES IN CHEMISTRY, PHYSICS, AND 
ENGINEERING. 

Through the generosity of the Drapers’ Company, the Governors will be 
enabled to award, on the results of an Open Competitive Examination in 
Tuly next, at least TWO SCHOLARSHIPS of the value of £10 a year 
for Two Years, together with exemption from the Class Fees. Candidates 
must be under 17 years of age. Particulars on application to the DirEcror 
or Stuptes, People’s Palace, E. 


MUNICIPAL TECHNICAL SCHOOL, 
ACCRINGTON. 


WANTED, for September, a SCIENCE MASTER, to take Science 
Classes on five evenings, and assist in the Day School five mornings or after- 
noons a week. Total duty, about 30 hours per week. ualified to teach 
S. K. Hygiene, Physiology, Magnetism and Electricity, 
Physiography and Mathematics. Salary, £120. Age, 25-30. 

Forms of Application may be obtained from Joun Ruopes, Secretary. 


HIGH SCHOOL, NEWCASTLE-UNDER- 
LYME, STAFFORDSHIRE. 


ASSISTANT SCIENCE MASTER Wanted, in September; half the work 
in the Day School, half for the County Council Evening Classes, mainly for 
Mining Students, in Newcastle. Chemistry and Physics necessary; also 
qualification to earn Grants under Science and Art Department in these and 
any subjects connected with Mining. Salary, £150. 

Apply, Heap Master. 


heo. Mechanics, 


GUY’S HOSPITAL MEDICAL SCHOOL. 
ASSISTANT DEMONSTRATOR of CHEMISTRY and PHYSICS 
Wanted, for October. 
For particulars, apply to the Dean, Dr. Lauriston E. Suaw, Guy's 
Hospital, London Bridge, S.E 
LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerixn, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9¢@. each. Echinus (large), ros. doz. 
A stacus, gd. each. Cucumaria (large), 1s. 4d. each 
Anodon, 9d. each. Apus. rs. each. 
Nebalia, rs. per tube. 
Gammarus, 15. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8a. each. 
Loligo media, rod. each. 
Mya, tod. each. 
Pedicellina, 1s. per tube. 
Salpa, rs. 6d. per tube 
Ascidia, 8d. each. 
Raia, ts. to 2s. 6d. each. 
Lacerta, rod. each. 


Noctiluca, rs. 3d. per tube. | 
Grantia, rs. 3d. per tube | 
Sycon, 1s. 3¢. per tube. 
Medusoids, rs. 3d. per tube. 
Aurelia, rod. each. 

Coryne, 1s. per tube. 
Obelia, rs. per tube. 

Ascaris (large), 8¢. each. 
Cerebratulus, rs. 6d. each. 
Nereis, 6d. each. 

Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and mary 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biologica Laboratory, Plymouth. THE DIRECTOR. 


‘ALBERT EDWARD JAMRAC 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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MINERALS OF SPECIAL INTEREST | 


AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; ; Red Quartz in 


small but vividly attractive specimens ; Native Arsenic Crystals | 


from Japan; Senarm@ntite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, | 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


YACHTING CRUISES. 
THE ALBION STEAMSHIP CO., LIMTD. 
Steam Yacht VOASE XING, 3254 Tons, 4000 h.p. 
July 14 and 28.—Two 14 Days’ Cruises from HARTLEPOOL to the 


NORWEGIAN FJORDS, —— BERGEN, GUDVANGEN, 
BALHOLM, VISN4S, MARAK, NAES, and MOLDE, 
Fares from 12 Guineas. 
August gi Cruise of 28 Days to the NORTHERN CAPITALS ot 
EUROPE Fares from 25 Guineas. 
For full particu'ars apply Baltic Chambers, Newcastle. 


ESTABLISHED 1 851. 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 


repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


| monthly balances, when not drawn below £100. 


Dealer in Rocks, Minerals, Fossils, and other Objects | 


of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for | 


study. Living examples of the following Genera are now in stock :—Nitella, 
cE dogo nium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 

onjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to 


order. Collections, in boxes with divisions, as supplied to the Department of | 


Science and Art:—2o0 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 

Structures, 1os.; and 13 Rock- Constituents, 7s. 6a. Case of 12 Micro-slides 

f Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 

crystallised Sand-stone, Pélé’s Hair, and Coral Limestone, 135. 6d. each 

Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens ~ Minerals, F ossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 


= Geological Hammers. 
», Cabinets. 
e Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price ad. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


_1 KELSO PLACE, KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 


No SuutTer, therefore no Flickering. Superb Mechanism. 


lilustrated Lists, 2d. 


See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. GraT- 
TAN GuINNEsS, Madame ApeLiNna Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free—W. C. HUGHES, 
SpeciaList, Brewster House, 82 Mortimer Road, Kingsland, N. 


The Moto-Photo Camera for taking the Pictures. 


Demonstration. 





HOLLOWAY’S PILLS 


CURE 
Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors, 


STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
F ‘RA ANCIS RAVENSCROFT Manager. 


-EPPS’S COCAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘“* Cocaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of whic bi it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. Sold | only in labelled Tins. 


THE ZOOLOGIST. 
The recognised Monthly Journal of Natural History. 
New Series. Edited by W. L. DISTANT. 
The Number for January, 1897, begins a Fourth Series, and is No, 667 from 
the Commencement in 1843 
PRICE 
Contents of JUNE Number. 

Migration at the Spurn Lighthouse in 1896, John Cordeaux, F.R.G.S 
M.B.O.U.—Stone Curlews as observed around Thetford, W. G. Clarke 
Foreign Finches in Confinement, Arthur G. Butler, Pbh.D., F.L.S., &« 
Ornithological Notes from C a Herbert C. Playne.—Earthworm Studie 
Rev. Hilderic Friend.—On the Preservation of our Indigenous Fauna and 
Flora, Sir John Lubbock, Bart., M.P., F.R.S., &c Obituary : Abraham 
Dee Bartlett ; Fritz Miller.—Notes and ( Jueries.— Notices of New Books. 
Editori al Gleanings. 

London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. yay ste NTER, B.Sc., and R. LLOYD 
RAEGER, B.A. 
Annual POET 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 


| London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd 





ist ul every Month Greatly F nlarg ed 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 
ConTenTs :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 
The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
** Grevillea. 


Price 1s. 84. Subscription for One Year, payable in advance, 16s. 


WEST. NEWMAN, & CO.. 54 Hatton Garden, E.C 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Gx s, Cath s, Optica) 
Benches, &c., &c. Instruments for special purposes constructed to Chents 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs, ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


Tandon: 





MANUFACTURER or 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Fee. 
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DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 


ONES S PATENT PRESS oe PORT 
PN LLA-L 











For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 
Pressure of the Wind could be quickly ascertained. This want Mr. W. DINEs, who is well known for his anemometrical experi- 
ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 

One scale of the instrument shows directly the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 


exerted in pounds per square foot. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE ; 
i.. 


CASELLA, 


£3 10 0 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
147 HOLBORN BARS, LONDON, E.C. _ 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 
eet FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 


Physiological and Phy sical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s, 
(llustrated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 
Address all Communications: 


“e (nstrument Company, Ltd., Cambridge.”’ 


HORNTON-JOICKARD 


CAMERAS, 
AMBER’ & ‘RUBY.’ AG 
For HAND or =, 


From £65 3s. 
Time and 


a A SHUTTER 18. Ba 


lilustrated Catalogue Free. 


THE THORNTON-PICKARD MANUFACTURING 0., Lio, ALTRINCHAM. 











INDUCTION COILS. 


24-inch, £5. 3-inch, £6 6s. 4-inch, £9. 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 
highest standz | of merit. Coils, Cells, Accumulators, Transformers 
Crookes’ Tubes, Fluorescent Screens, &c 


IMPROVED PORTABLE COILS, 


Suitable for Scientific, Medical, and Surgical Purposes. 

These Batteries give any 
strength of current, from the 
weakest to the very strongest 


The maximum of power in the 
minimum of space. 
PATENTEES AND MAKERS OF THE 
“Ringing” Bells, Bell Sets, and Improved 
Medical Coils. 

ETTeES | OF CALVANOMETERS, SWITCHES, TERMINALS, &c. 


Special attention is given to the Design and Construction of small Motor 
and Trans formers. 


¢a SEND FOR NEW ILLUSTRATED CATALOGUE, % 


HOWARD B. LITTLE & 60. 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. 








SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4!«3!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


ey | | in Aluminium Mount. 
three Double Dark Slides. 





open and elose. 


— i 
ewe ” 


CLOSED 


PERKEN, SON & RAYMEN 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
Instantaneous Shutter, and 
Revolving the Milled 
Head at side is the only movement necessary to 





CATALOGUE POST FREE. OPEN. 


99 HATTON GARDEN, LONDON 
g HOLBORN CIRCUS, s 


‘OPTIMUS. 
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BY LORD ARMSTRONG, C.B., F.R.S., LL.D. 
With Autotype Plates. Imperial 4to. £1 10s, net. 


ELECTRIC MOVEMENTS IN 
AIR AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, €.B., F.R.S., LL.D., &. 


London: SMITH, ELDER, & CO., 15 Waterloo Place, S.W 


With 1195 Engravings, 2 Vols., Crown 8vo. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, F.RS. 
Professor of Botany to the Pharmaceutical Society, Examiner in Botany to 


the U siversity of London and the Victoria University, the Pharmaceutical 
ycrety, and the Royal College of Veterinary Surgeons. 


Vol. I. MORPHOLOGY AND ANATOMY. 2nd Edition, 7s. 6d. 
» Il. CLASSIFICATION AND PHYSIOLOGY. 10s 


J. & A. CHURCHILL, 7 Great Marlborough Street, London. 


“WATKINS & DONCASTER, 


WATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 


Plain Ring Nets, wire or cane, including Stick, 1s. 3¢., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 45. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Koxes, od., 15., 18. 6d., 2s. Store Boxes, 2s. 6d., 45.) 55¢y 6s. Setting Boards, 
flat or oval, from 5d. to 15. 8d. Setting Houses, s. 6d., 118. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 58., 75. 6@. Botanical Cases, japanned double 
tin, rs. 6d., 25. od., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from rs. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for oe. 
Insects. 1s. 6¢., 2., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15-., 1s. 4d. 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of britsh 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. od. Taxidermists’ Companion, contain- 
ing most necessary implements. for skinning, ros. 6d. ; Scalpels, with ebony 
handles, rs. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3d., 
ts.; Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera. and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6a. and 5s. each. 


A LARGE STOCK OF INSECTS AND BIRDS’ EGGS 
Cabinets.—Special Show Room. For Particulars and Measurements,see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class W Torkmen 


36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


NATURE will 








ORIENT COMPANY’? S eLeasunsl 


CRUISES 
Steamship GARONNE (3901 tons register), 
From LONDON July 22, and LEITH July 24, 
For NORWAY FIORDS and SPITZBERGEN, 
Returning to LONDON August 20. 
For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c 
Leaving London August 25, returning September 23. 


By the 


”. 


String Band, Electric Light, High-class Cuisine. 
(F. GREEN and CO. ) Head Offices, 
( ANDERSON, ANDERSON, and Co. Jf Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 


5 
\lanagers 





THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 


NEWCASTLE-ON-TYNE to NORWAY. | 
The Finest YACHTING STEAMER afloat. No Upper Berths. 


MIDNIGHT SUN, 3178 Tons, 3500 H.P., 
Captain CABORNE, R.N.R., F.R.G.S. 

gs:—JULY 3, 17, 31; and AUGUST 14. 

Fares from 12 Guineas, including first-class table. 


; apply to A/DNIGHT SUN PASSENGER 
SU PE RIN 1 E NDE N T, Mercantile Chambers, Newcastle-on-Tyne. 





-|DENT’S WATCH ES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & COo.~ 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LowDoNn. 


THE SUMMER SESSION. 





TRADE MARK. 


FOR 


HENRY GROUGH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


wrxueyerrwisg 
meal STANLEY Ji 


Mathematical Instrument Manufacturer to H.M. Government, Council 
of India, Science and Art Department, Admiralty, &c. 


Mathematical Drawing, and Surveying Instruments 
of every description 


Of the Highest Quality and Finish, at most Moderate Prices. 
lllustrated Price List Post Free. 


W. F. S. obtained the only Medal in the Great Exhibition of 1862 for 
F xcellence of Construction of Mathematical Instruments, and the only Goin 
MepaAt in the International Inventions Exhibition 1885 for Mathematical 
Work. Siiver Medal, Architects’ Exhibition, 1836. 

Address :— GREAT TURNSTILE, HOLBORN, LONDON, W.C. 


COSSOR 


ACTUAL MAKER, 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes —as a - Fluor- 
escent an osphorescent inerals, 
67 FARRINGDON Salts, Cepetaio. Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND eorenTire GLASS - BLOWING. 


-PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS,S - . 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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MACMILLAN: & GO.'S NEW SCIENTIFIC WORKS. 


Crown 8vo, 4s. 6d. 


THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 


X-Rays. By LEWIS WRIGHT, Author of ‘* Light ; a Course of Experimental Optics,” &c. With Illustrations 
y y g I I 





Svo, 75. net. 


THE DEVELOPMENT OF THE FROGS EGG. An Introduction to Experi- 


mental Embryology. By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr College. 





Demy S8vo, 25s. net. 


HUMAN EMBRYOLOGY. By Cuartes Sepewick Minot, Professor of Histology 


and Human Embryology, He arvard Medical School, Boston. Four hundred and sixty-three Illustrations. 


THE THEORY OF ELECTRICITY AND MAGNETISM. Being Lectures 


on Mathematical Physics. By ARTHUR GORDON WEBSTER, A.B. (Harv.), Ph.D. (Berol), &c. 
SCOTSMAN.—* Should be of considerable value to students.” 


LESSONS IN ELEMENTARY PRACTICAL PHYSICS, (Stewart ann Ger 
Series) By C. L BARNES, M.A., , late Scholar of Balliol College, Oxford. Vol. IIT. Part I. PRACTICAL 


ACOUSTICS. 
SCOTSMAN.—‘** A valuable little book, and deserves the attention both of teachers and of students of its subject.” 


Crown 8vo, 7s. 6d. net. 


THE OUTLINES OF PHYSICS. An Elementary Text-Book. By Epwakp L. 


NICHOLS, Professor of Physics in Cornell University. 


Globe 8vo, 55. net 


THE FERTILITY OF THE LAND. A Summary Sketch of the Relationship 


of Farm-practice to the Maintaining and Increasing of the Productivity of the Soil. By Professor ISAAC PHILLIPS 
ROBERTS, Director of the College of Agriculture. [Rural Sctence Series. 


MACMILLAN AND CO., LIMITED, LONDON. 


SCIENTIFIC WORTHIBES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 





MICHAEL FARADAY. BARON ADOLF ERIK NOR- WILLIAM SPOTTISWOODE. 
THOMAS HENRY HUXLEY. DENSKJOLD. ARTHUR CAYLEY. 
CHARLES DARWIN. ILERMANN L. F. HELMHOLTZ. SIR C. W. SIEMENS. 

ng nl Arenal eases : -— JOHN COUCH ADAMS. 
JOHN TYNDALL. SIR JOSEPH DALTON HOOKER. TAMES JOSEPH SYLVESTER. 
SIR GEORGE GABRIEL STOKES, WILLIAM HARVEY. DMITRI IVANOWITSH MEN. 
SIR CHARLES LYELL. SIR GEORGE B. AIRY. DELEEF. 
ae seh hnee ae ama werree J. LOUIS R. AGASSIZ. , LOUIS PASTEUR. 
~ ereaia bono egy S. JEAN BAPTISTE ANDRE DUMAS 
s ' A TRUS. SIR RICHARD OWEN. SIR ARCHIBALD GEIKIE. 
ROBERT WILHELM BUNSEN. JAMES CLERK MAXWELL. LORD LISTER. 
LORD KELVIN. JAMES PRESCOTT JOULE. STANISLAO CANNIZZARO. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, and Prof. Cannizzaro belong to a New Series 
and are Photogravures. 
Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Set of 
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Edited by S. F. HARMER, M.A., Fellow of King’s College, Cambridge, Superintendent of the University Museum of Zoology; and 
A. E. SHIPLEY, M.A., Fellow of Christ’s College, Cambridge, University Lecturer on the Morphology of Invertebrates. 


To be completed in Ten Volumes. Svo. Price 17s. net each. 


Intended in all respects to be a Standard Natural History accurate enough to be of use to the Student, and 
at the same time popular enough for the general reader who desires trustworthy information as to the structure 
and habits of all members of the Animal Kingdom, from the Protozoa to the Mammals. The Volumes are fully 
illustrated by original figures drawn where possible from nature. When complete the Series is one which should 
be indispensable in all Libraries, whether public or private. 


NOW READY. 


WORMS, LEECHES, etc. 


VOLUME IL. 

FLATWORMS. By F. W. Gampste, M.Sc. Vict., Owens College. 

NEMERTINES. By Miss L. SHELDoN, Newnham College, Cambridge. 

THREAD-WORMS, &c. By A. E. Surptey, M.A., Fellow of Christ’s College, Cambridge. 

ROTIFERS. By Marcus Harros, M.A. Trinity College, Cambridge, D.Sc. Lond., Professor of Natural 
History in the Queen’s College, Cork. 

POLYCHAET WORMS. By W. Briaxtanp Benuam, D.Sc. Lond., Hon. M.A. Oxon., Aldrichian 
Demonstrator of Comparative Anatomy in the University of Oxford. 

EARTHWORMS AND LEECHES. By F. E. Bepparp, M.A. Oxon., F.R.S., Prosector to the Zoological 
Society, London. 

GEPHYREA, &ec. By A. E. Surrey, M.A., Fellow of Christ’s College, Cambridge. 

POLYZOA. By S. F. Harmer, M.A., Fellow of King’s College, Cambridge. 


ACADEM Y.—* Of the importance of the new volume of the Cambridge Natural History there can be no doubt. It may be 
safely said that the information contained in it has never before been collected into one book, English or foreign ; and all students 
of zoology will be grateful to the promoters of the Cambridge series for a treatise which will save them many a journey to the 
libraries and much weary searching in periodicals. For a long time to come this book will remain the best text-book on the subject.” 

NATURE —* Taken as a whole the book is fully worthy of its place in this attractive series.” 

NATURAL SCIENCE.—* Certain to prove a most welcome addition to English zoological literature. . . . The whole is 
admirably illustrated. . . . The index, to crown all, is a thoroughly good and full one.”’ 

CAMBRIDGE REVIE W.—* We may say with confidence that the same amount of information, within the same compass, 


is to be had in no other zoological work.” 
SHELLS. 


VOLUME IIL. 
MOLLUSCS ANI) BRACHIOPODS. By the Rev. A. H. Cooke, M.A., A. E. Suiptey, M A., and 
F. R. C. REED, M.A, 


7/MES.—‘‘ There are very many, not only among educated people who take an interest in science, but even among 
specialists, who will welconie a work of reasonable compass and handy form containing a trustworthy treatment of the various 
iepartments of Natural History by men who are familiar with, and competent to deal with, the latest results of scientific research. 
Altogether to judge from this first volume, the Cambridge Natural History promises to fulfil all the expectations that its prospectus 
holds out.” 

FIELD.—** We know of no book available to the general reader which affords such a vast fund of information on the structure 
and habits of molluscs.” ; 

KNOWLEDGE.—“ If succeeding volumes are like this one, the Cambridge Natural History will rank as one of the finest 
works on natural history ever published.” 

WESTMINSTER REVIEW.—* Should find a place in the library of every naturalist.” 


INSECTS AND CENTIPEDES. 


VOLUME V. 
PERIPATUS. By Apam Sepcwick, MA., F.R.S. MYRIAPODS. By F. G. Sincrair, M.A. 
INSECTS. Part I. By Davip SHARP, M.A. Cantab., M.B. Edin., F.R.S. 


_ FITELD,.—* Although written for the student and the specialist, the book is not the less adapted to all intelligent readers who 
wish to make themselves thoroughly acquainted with the habits, structure, and the modern classification of the animals of which it 
treats. To such it cannot be recommended too strongly.” 

ATHEN.4UM.—* This book will find a place in the library of most entomologists, prove a welcome boon to weak brethren 
who are compelled to lecture—docendo disctmus—and occupy by the side of Westwood’s ‘ Modern Classification’ and Burmester’s 
‘Manual’ a niche that has long been empty.” 

Prof. RAPHAEL MELDOLA, F.R.S., F.C.S., in his Presidential Address to the Entomological Society of London, said :— 
** The authors of this volume are certainly to be congratulated upon having furnished such a valuable contribution to our literature. 
When its successor appears, and I will venture to express the hope that this will be at no very distant period, we shall be in 
possession of a treatise on the natural history of insects which, from the point of view of the general reader, will compare most 
favourably with any similar work that has been published in the English language.” 

*,* The next Volumes to appear will be Vol. IX. on BIRDS, by Mr. A. H. EvANs, and Vol. VII. on FISHES 
and kindred forms, by Prof. BRIDGE and other contributors. These will be published in the course of 1897, and the 
remaining Volumes are all in active progress. 

MACMILLAN AND CO., LIMITED, LONDON. 
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FOR HAND & TRIPOD. | FOR 
| RADIOGRAPHY. 
SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. | Specially suitable for Scientific Men, Surgeons and Physicians, 


Direct Investigations, or Photography. 





INDISPENS- 
ABLE TO 
BEGINNERS. 
because always 
ready for use, free 
from mechanical 
complications, 
and extremely 
easy to work, 
USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo- 
graphy. 






Price, |-plate, from £13, complete. 


Patterns particularly adapted for scientific work : 
Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images of different size from the same position. 


Twin Lens Pattern, fitted with two lenses, one Showing an exact 





RONTGEN TUBES, with 2 and 3 Electrodes, available for 


any length of Spark. 











duplicate of the image photographed with the other. The large demand for our improved Tubes compels us to increase our out 
- —- put ; we can therefore now offer them at 15s, each. 
Complete Catalogue, 80 pages, 10 « 7, with 112 Illustrations, COILS. TRANSFORMERS. 
is. 3d. post free. FLUORESCENT SCREENS, Double Coated Patino 
Abridged Catalogue, free on application. Cyanide of Barium. 


im ve ACCUMULATORS. gong 
Ack KNnO ( D4 l re < t ai Uh Ss Ser 
N EW M A N & G U A R D | A, Ltd ‘y ‘ dcanee. Soneien pe onaacsbia at have 
122-124 CHARING GROSS ROAD, LONDON, W.C. 


90 & 92 Shaftesbury Avenue, London, WwW. a@ Send for Complete Priced Catalogue. 


THE 


“TRIAD” Pocket Camera. 


The great point of novelty with this Camera is its 
wonderful compactness when closed, which is 
attained in an entirely original manner. 


‘*THE TRIAD ” closes up into such a convenient form that it 
can be carried in the breast pocket with the same ease as an 
ordinary pocket book, and its bulk is so unobtrusive that one 
might have it in the pocket for days together without even know- 
ing it is there. When required for use, however, it is taken from 
the pocket, and instantly set up for working by one 
rapid and simple movement, and it can be closed and 
returned to the pocket with the same ease and facility. It is fitted 
with Best-quality Lenses, View Finder, and Time and Instan- 





(Patent.) 






OPEN. 





CHANGING 


* ‘ taneous Shutter, with adjustable speeds. It carries six plates, 

CLOSED. 34 by 24, in sheaths, changed on the bag principle. A PLATE. 
No. 1 ** Triad” Caner, with Single Le . £3 3s. | Descriptive Pamph 
No. R.R. Lens, with Iris. Diaphrag zm... £4 4s. on app lication 


G. Houghton & Son, 89 High Holborn, W.C. 








“EVERY TRAVELLER SHOULD CARRY THE PATENT _ 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices " ans from £5 to £7 Ts. 


This famous Instrument has shoes deties of divisions and figures instead of ome, thus giving ‘ 
<< beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
is =: \NW «Surveyors, &c. SPECIMENS OF TESTIMONIALS. 
‘© Tagnitz, Russia, February 1892. 
**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorologica 
Observ atory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers whic 
were to be united by a channel. (Signed) “ Count BEerG 
**66 Victoria Street, S.W., March 1, 1892. 
* The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can mes asure the height 
a mar ae piece—i.e., I can swear to its being about half-way between one- ay and half of 10 feet—the mantel-piece bei" 
4 feet. (Signed) ** J. M. Gornam (Messrs. Drake and Gorham). 


maser: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C 


Printed by Ricuarp CLay & Sons, Limitep at7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by 5 
LIMITED, at 29 Bedford Street, London, W.C., and Tue MACMILLAN Company, €6 Fifth Avenue, New York.—Tuurspay, June 24, 1897: 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—Worvsworth. 
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NEWTON & CO.’S 


GARDEN al -DIALS. 


£3 10s. 
PRICE LIST 


APPLICATION, 


SUN-DIALS. 
20s., to 18 in., 


IND DESCRIPTIVE 
ON 


From 4 in., 


FULL 


BRASS CIRCULAR HORIZONTAL 





NEWTON & Co. 
OPTICIANS TO THE QUEEN & GOVERNMENT, 
3 FLEET STREET, LONDON. 


BECK’S. MICROSCOPES. 


No. 254. —THIS MODE L, with 
I-in. and }-in. Object Glasses, 
Two Meeolines, and packed 
in Polished Mahogany Case, 


£6 10s. 


No. 258.—THIS MODEL, with 
q-in. and }-in. Object Glasses, 
Two Eyepieces, and packed 
in Polished Mahogany Case, 


£7 5s. 


No. 298.—The addition of Abbe 
Condenser to 25B with Iris 
Diaphragm and _ Focussing 
and Swinging Adjustments, 


£8 15s. 





STAND No. 265. 


FULL PARTICULARS FREE; on APPLICATION to 


R. & J. BECK, LTD., 68 CORNHILL, LONDON, £.C. 


{All Rights are Reserved 


‘STILL THE BEST.” 


HE 
‘LUZO’ 
(Registered). 


Absolutely the must 
Compact, the Lightest, 
. the Simplest, and the 
A) Best Hand Camera in 
the world. 

7 48 Exposures. 4” x 3}”. 
A child can use it. 


Prices from £7 7s. 





For full particulars and prices see Illustrated Catalogue of 
Photographic Apparatus, sent post free. 





“JOHN BROWNING, Manufacturing Optician, 


63 STRAND, LONDON, W.C. 


NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND af HERMOGRAPHS. 


Boe 


sna 
Tin te 
———— 





The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 

Branches : 46 CORNHILL, and 122 REGENT STREET. 
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BRITISH MUSEUM, BLOOMSBURY. 
EVENING OPENING ON WEEK DAYS. 

From Monday, July 5, to Saturday, August 14, inclusive, the Galleries 
usually Open from 8 to ro p.m. on Week Days, will be Closed during those 
hours, and will be Open from 6 to 8 p.m. ae 

MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, June 29, 1897. 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
SESSION 1897-98. 

The Courses of Instruction at the Institute's Cenrrat TECHNICAL 
Cottece (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute's Tecunicat CoLiece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both C 
commence in October. 
ships, Fees, and Courses of Study, may be obtained from the respective 

Colleges, or from the Head Office of the Institute, Gresham College, 
Basing hall Street, E.C. 

CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
(Exuisirion Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 


Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
, EF Avero > > ast Pres. 
Physics and Electrical Engineering (Nin Cay N, F.R.S., Past Pres 


fH. E. Armstroxc, Ph.D., LL.D., 


< “hemistr y TY a Ss 
Mechanics and Mathematics O. Henrict, Ph.D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, Crry Roap, E.C.) 
Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
Mechanical Engineering and\w ®. Darsy, M.A., B.Sc., M.I.M.E, 
Mathematics ‘ ~ 
Chemistry «- R. Mecvora, F.R.S., F.LC. 
JOHN WATNEY, Hon. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1897-98 will open on TUESDAY, OCTOBER 5 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY 


Secretary. 


f Prof. A. Gray, M.A., LL.D., F.R.S. 

PHYSICS acooee Assistant Lecturers and Demonstrators, T. C. 
"| BAIL! " , M.A., B.Sc., and E. Tayior JONES, D.Sc. 
{ Prof. J. J. Dossre, M.A.. D.Sc. 

CHEMISTRY.. Assista x. Lecturer and Demonstrator, F. MARSDEN, 
"| M.Sc., Ph.D. (Heidelberg). 


Boteay- Prof. R. W. Puivuips, M.A., B.Sc. 

BIOLOGY cscs | ae Assistant Lecturer and Demonstrator, to be 
appointed. 
| Zoology—Prof. Puitip J. Wire, M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Ex: uminations. The Lectures in Chem- 

astry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department specia ul 
provision has been made for the Teaching of Electrical Engineering. A 
Spe cial Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 15. 

LABORATORY FEES (per Term) 
yn the scale of £1 1s. for six hours a week, in each Department. 


A considerable number of Scholarships and Exhibitions are open for com- | 


petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s wor 
For full information as to Science and Arts Courses, apply for Prospectus 
J. E. 


to the Secretary and Registrar, LLOYD, M. A. 


HULL MUNICIPAL TECHNICAL 
SCHOOLS. 
CHEMISTRY MASTERSHIP. 

The Technical Instruction Committee is prepared to receive Applications 
for the above Appointment. Candidates must not be under 25, nor over 40 
years of age. The Master will not be allowed to undertake any teaching 
other wh... that required by the Committee. Salary, £200 per annum, 
payable monthly. Forms of Application and further particulars may be 
obtained from the undersigned, to whom applications must be sent not later 


than Wednesday, July M4. 1897. 


RILEY, D.Sc. (Lond.), Director of Studies. 


7 Albion Street, Hull. 











»lleges are held in September, and the Sessions | 
Particulars of the Entrance Examinations, Scholar- | 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 


NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS, 

A Combined Examination for Natural Science Scholars hips and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY 
NOVEMBER 16, 1897. ¥ . ; 

Three Scholarships and Three Exhibitions will be offered, the Scho 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
an Candidates will not be expected to offer themselves in more than two or 
these. 

Particulars may be obtained by application to 

Christ Church, Oxford. a. VERNON HARCOURT. 


lar ships 


THE LEEDS INSTITUTE OF 
SCIENCE, ART, AND LITERATURE. 


The Directors invite Applications for the Post of HEAD MASTER of 

The Leeds Technical School and TEACHER of CHEMISTRY to the 
3oys’ and Girls’ Modern Schools of the Institute, now Vacant by the death 

of Mr. S. J. Harris, M.Sc. 

The Master appointed will be expected to take Classes in Theoretical and 
Practical Inorganic and Organic Chemistry, and to exercise a general su aa 
vision over the : other Classes in the Technical School. The School Buildin; 
erected in 1888, are furnished with all necessary materials and apparatus for 
Science Teaching. 

_Salary, partly fixed and partly dependent upon results, amounts to about 


4325 
Full Particulars may be had from the Secrerary, 
must be sent not later than July 20, 1897 
Canvassing Directors will be c aiicced a disqualification. 


to whom Applications 


EAST LONDON TECHNICAL 
COLLEGE. 

DAY CLASSES IN CHEMISTRY, 
ENGINEERING. 

Through the generosity of the Drapers’ Company, the Governors will be 
enabled to award, on the results of an Open Competitive Examination it 

July next, at least TWO SCHOLARSHIPS of the value of £104 year 

for Two Years, together with exemption from the Class Fees. Candidates 

must be under 17 years of age. Particulars on application to the Director 

oF Strupiges, People’s Palace, E, 


PHYSICS, AND 


MUNICIPAL TECHNICAL SCHOOL, 
ACCRINGTON. 


WANTED, for September, a SCIENCE MASTER, to take Science 
Classes on five evenings, and assist in the Day School five mornings or after- 
noons a week. ‘otal duty, about 30 hours per week. Qualifie dt to teach 
S. K. Hygiene, Phy siology, Magnetism and Electricity, Theo. Mechanics, 
P hys siography and Mathematics. Salary, £120. Age, 25-3 

Forms of Application may be obtained from Joun Ruoves, Secretary. 


EDINBURGH SUMMER MEETING. 
ELEVENTH SESSION, AUGUST 2-28, 1897. 

Among the Lecturers who are to take part wh | Re Meeting may be 
mentioned Prof. Gepves, Prof. ZuEsiin (Chicago), Mr. BRANFORD, Mr. 
GoopcuiLp, Dr. Ropertson (Stuttgart), Miss GLippen (Pratt Institute, 

srooklyn), Mr. HERBERTSON, and others. 

Detailed Programme (Post-free 5d.) and all 
Secretary, 


information from the 


T.-R. MARR, Outlook Tower, Castlehill, Edinbargh. 


The Committee of the Redruth Science and 
Art Schools invite Applications for the position of Science Prin: ipal 
and Lecturer in Chemistry and Metallurgy (Practical and Theoretical), 
Mineralogy, &« 

Candidates are desired to forward particulars of their qualifications to the 

SECRETARY, not later than July 8, from whom further information may be 

obtained. 


W. K. WILTON, Secretary. 


ST. “MARY'S HOSPITAL MEDICAL 
SCHOOL. 


ASSISTANT LECTURESHIP on CHEMISTRY and PHYSICS 
Vacant. Salary £100, rising to 125. Applications to be in by July § 
For Particulars apply to Dr. Laurie, Lecturer on Chemistry at the 
Medical School. 


LONDON SCHOOL OF MEDICINE 
FOR WOMEN. 


A LECTURER on CHEMISTRY, ORGANIC and INORGANIC, 
Wanted for the Winter Session 1897-98. For particulars apply to the 
SECRETARY, at the School, 30 Handel Street, Brunswick Square, W.C. 
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LONDON HOSPITAL MEDICAL 
COLLEGE. 
DEMONSTRATOR OF BIOLOGY. 

Gentlemen desirous of applying for this Post are requested to send in their 
Applications not later than July 12. 

The Demonstrator of Biology will be required to attend three days a 
week to assist the Lecturer in Botany and Zoolog y, chiefly for the London 
University Examinations. Salary, 475 per annum. 


MUNRO SCOTT, Warden. 


Turner Street, Mile End, E. 


FOR SALE.—A well-prepared Herbarium, | 


containing about 12,000 Sheets; viz., 3000 British Plants and 4000 


Exotics, including considerable Collections of Mosses, Hepatica, | 
all Named, Dated, | 


Lichens, and Marine Algw; Sheets 16 x 10, 
Localised. and Classified ; with complete Catal gues. The whole con- 
tained in Five Oak Cabinets.—For further particulars and price apply to 
“H.C.,"’ c/o Mr. Mort, 38 Regent Road, 


LONDON MATRIC. 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerixn, BA. London (First  First- Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


eicester. 


TUITION can be given by Gentleman (hold- 





ing high Teaching Appointment) bet) —_ July 1 and Se ptember 30, in 
Mathematics, Physics, Electrotechnology or for Matriculation at 
City and Guilds of London Institute, &c.—Address *‘ P.” c/o NATURE 


Office. 


LIGHTNING ON JUNE 24, 1897. 

Most Remarkable Effect. 

Photograph 6} x 4}. (Registered.) Price 2s. ; Slide, 3s. 
NEW =e, Peaiegughen, Ealing, W. 


A Tree struck in Ealing. 


A Grand General Library and Scientific 





Museum for Sale ; millions of Specimens named and arr: anged ; suit- 
able to four und a Public Institution. ‘. rite for particulars, ** Museum 
Hwvse, 2 Ca av ershs am Road, N.V 
WANTED, Situation in a Museum, by an — wo working Geo- 
logist. Advertiser would give the loan of 2000 various Specimens.—C. 


Baxrery, Eynsham, Oxford. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free 


ORIENT COMPANY’S PLEASURE 
CRUISES 


By the Steamship G4RONNE (3901 tons register), 
From LONDON July 22, and LEITH July 24, 
For NORWAY FIORDS and SPITZBERGEN, 
Returning to LONDON August 20. 
For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving London August 25, returning September 23. 





String > ek, Electric Light, High-class Cuisine. 
Managers { F. GREEN and CO. \ Head Offices, 
(ANDERSON, ANDERSON, and Co. J Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C, ; or to the West End Branch Office, 16 Cockspur Street, S.W. 





THE ALBION S.S. COMPANY (LIMITED). 
FORTNIGHTLY CRUISES 
FROM 
NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P., 
Captain CABORNE, R.N.R., F.R.G.S. 
Sailings :—JULY 3, 17, 31; and AUGUST 14. 
Fares from 12 Guineas, including first-class table. 


For Itinerary, &c., apply to MIDNIGHT SUN ‘PASSENGER 
SUPERINTENDE NT, , Chambers, Newcastle-on-Tyne. 


INTER. SC. AND | 


Apparatus for estimation of sulphur in spent oxide. 





2 FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Hatf-Moon Street, 


_ LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER. 
elephone Number— 2038. 


J. ORME & CO., 


65 BARBICAN,EBONDON,E.C. 
MANUFACTURERS AND IMPORTERS. OF 


APPARATUS & CHEMICALS 


FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 
«ec. 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 


(Refunded on First Order.) Free to Societies, Colleges, Schools, &c. 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 


J. ORME & CO., 
65 BARBICAN, LONDON, E.C. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND ornee 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., gd., 15., 1s. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from 5d. to 1s. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 55., 75. 6d. Botanical Cases, japanned double 
tin, 18. 6d., 25. 9d., 35. ‘6d., 45. 6d., 7s. 6d. Botanical Paper, from 1s. 1€. 
to 2s, 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Wiliow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 1os. 6d. ; Scalpels, with ebony 
handles, 1s. 34.; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3d., 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen, 

36 STRAND, LONDON, w.G (Five doors from Charing Cross.) 





MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
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_DINES’ PATENT PRESSURE PORTABLE ANEMOMETER. 





VELOCITY PER HOUR IN MILES 








For many years the want has been felt of a PORTABLE 


Pressure of the Wind could be quickly ascertained. 


ANEMOMETE R, | xy means of which the actual Velocity and 


This want Mr. W. DINEs, who is well known for his anemometrical experi- 


ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
One scale of the instrument shows dzrect/y the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 


exerted in pounds per square foot. 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


PRICE 
"ae 


£3 10 0 


CASELLA, 


SCIENTIFIC INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 
Lj HOLBORN BARS, LONDON, E.C. 


CAMBRIDGE SOIENTIFIG "INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar § & Griffiths’ Patent Electr ical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as my y= to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 

and Burstall’s Method. 
PARTICULARS AND PRICES ON APPLICATION. 


Qyanrs FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame re sspectively ; now ready for distribution. 


Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 
icrotome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 


‘illustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘“‘Instrument Company, Ltd., Cambridge.”’ 


J.HORNTON-PICKARD 
CAMERAS, . 


‘AMBER’ 


AND 


‘RUBY.’ 


or HAND or STAND. 
With Time and In- 


stantaneous 


SHUTTER. 





Hon ON- pece 


Catalogue Free from 


THORNTON-PICKARD, Lto., ALTRINCHAM. 





JAMES WOOLLEY, SONS & CO., Lo. 


Manufacturers and Dealers in every Description of 


CHEMICAL AND PHYSICAL APPARATUS 

















SPECIAL TERMS TO TECHNICAL, 
VOLUNTARY, AND BOARD SCHOOLS. 


VICTORIA BRIDGE, "MANCHESTER. 


COSS0 X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
ACTUAL MAKER, 


DEGREES OF VACUA. 
Tubes containing Specimens of a 
67 FARRINGDON "sits, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 





TOWNSON & WERCER. 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11,663. 


MANUFACTURERS OF 


CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORW OUTFITTERS. 
Plans and Specifications for Laboratory Benches and Fittings given on 


receipt of particulars.) 


Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies. Science and Art Department, Oxford and Cambridge Universities, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 


Technical Institutions. 


Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 


Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 25co Woodcut Engravings, price 2/6, 


or by post, 3/- (free to Colleges and Schools). 


Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


Royal Arsenal 
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tive of advanced science.” —Pad/ ./all Gazette 


orate PROGRESS. 


A QUARTERLY REVIEW OF CURRENT 
SCIENTIFIC INVESTIGATION. 
Edited by J. BRETLAND FARMER, M.A. 


With the co-operation of a powerful Editorial Committee. 
Contents of the JULY Number: 
THE NATU RAL HISTORY OF THE SEA. By Georce Murray, 


F.R.S., Keeper of the Botanical Department of the British Museum. 
THE VENOMS OF PTHE TOAD AND SALAMANDER. By R. T. 
EW I M.B. 
= RED PIGMENT OF FLOWERING PLANTS By F. W. 
Kees.e, B.A 
RECENT VALUES OF THE MAGNETIC ELEMENTS AT 
THE PRINCIPAL MAGNETIC OBSERVATORIES OF THE 


wor! D. By Cuarvtes Curee, M.A., Superintendent of the Kew 
Ob 

THE P ISILON OF SPONGES IN THE ANIMAL KINGDOM. 
By Mincuin, M.A., Fellow of Merton College, Oxford. 

rHE DISEASES OF THE SUC sAR-CANE. (11.) By C. A. BARBER, 
late Superintendent of Revieeinues4 in the Leeward Islands. 

RECAPITULATION, By J. T. Cunnin GHAM, M.A. 

\PPENDIX.—REVIEWS OF BOOKS, & 

Pri s., or 38. 3d. post free. ge ription price, ros. 6d. per Annum, 
yst free. 
Vols. I., I1., IIL, IV. and V., in handsome Cloth Binding. gilt lettered, 
ach containing over 500 pp., price 15s. each. 
London: THE SCIENTIFIC PRESS, " rp., 28 and 29 Southampton 
Street, Strand, W.C. 


BY LORD ARMSTRONG, c. B., F.R.S., LL.D. 


With Autotype Plates. Imperial gto. £1 10s. net. 


ELECTRIC MOVEMENTS IN 
AIR AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, C.B., P.R.S., LL.D., &. 


London: SMITH, ELDER, & CO., 15 Waterluvo Place, S.W 


With 1195 Engravings, 2 Vols., Crown 8vo. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, F.RS. 


f Botany to the P harm: aceutical Society, Examiner in Botany to 
os srsity of London and the Victoria University, the Pharmaceutical 
Society, and the Royal College of Veterinary Surgeons. 


Vol. I. MORPHOLOGY AND ANATOMY. nd Edition, 7s. 6d. 
, If, CLASSIFICATION AND PHYSIOLOGY. tos. 


Pr fess 


J. & A. CHURCHILL, 7 Great Marlborough Street, London. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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THE SUMMER SESSION. 


FOR 


HENRY CROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
=z. DENT & CO. 


Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LomwDON. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


SecreTarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER 220, ooo. ooo. 


. PVE. 30 St ‘Andrew's Street, 


W. G. PY CAMBRIDGE. 


SCIENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH Sn eoeres Cambridge. 





DENT 


TRADE MARK. 

















Try also FRY’'S MALTED COCOA a delicious combina- 
tion of FRY'S PURE COCOA and EXTRACT OF 
MALT (Allen and Hanbury's). “Its dietetic and 


digestive value is beyond dispute.” —Lancet. 





“STRONGEST AND BEST.”—Healt 


FIYS 


PURE CONCENTRATED 


cocoa 


OVER 200 GOLD MEDALS AND DIFLOMAS. 
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BIGGS. au 60. nN LIST OF TECHNICAL BOOKS, 


Physical Units. By Macnus Mac.ean, M A., D.Sc., 
F.R.S.E. Crown 8v Illustrated. Price 2s. 6d. 
**It can safely be said the at this boo ok will find its way into every laboratory 
where physical facts are investigated. Nature. 


**A very useful book.’’—Angineer. 


Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 

Electric Traction. By A. RECKENZAUN. Illustrated. 
Price 10s. 6d. 

Electrical Distribution. 
Illustrated. Price 10s. 6d 

Electric Light and Power. By 
Illustrated. Price 5s. 

winet Principles of Electrical Engineering. By 

. H. W. BIGGS. Illustrated. Price 2s. 6d. 

First Evineiples of Electricity ana Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 

First Principles of the metunainn. i M. REYNOLDs. 
Illustrated. Price 2s. 6d 

First Principles of Building. | 
Price 3s. 6d. 

First Principles of Mechanical Engineering. By 
IMRAY and BIGGS. Price 3s. 6d. 

Design of Alternate-Current Transformers. By 
R. W. WEEKES. Illustrated. Price 2s. 

Theory and Practice of ~“.e Deposition. By 
Dr. G. GORE, F.R.S. Price 1s. 

Alternating and * neon Electric Currents, 
By Prof. G. FORBES, F.R.S._ Illustrated. Price 2s. 


Practical Miectriont wagmoering. 
Imperial yto. Illustrated. Price £2 2 


BIGGS AND CO., 
139-140 SALISBURY COURT, FLEET STREET, E.C, 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines, 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for 


By H. Ki_Gcour and Others. 


ARTHUR F, Guy. 


3y A. BLACK. Illustrated. 


Two Volumes. 


study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staur spermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anz uptychia, Marchantia, 


Funaria, and Pollen of Fir. Glass- topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—2o0 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Miners als, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections 
List of Roc k Specimens. 
= Geological Hammers. 
id Cabinets. 
an Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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Messrs. J. M. DENT & CO. 


Beg to state that with the July Number, which 


begins a New Volume, they become the Publishers 
of ** NATURAL SCIENCE,” and that all communications. 


either for the Editor or Publishers, should be 


sent to 
Lonpbon, S.W. 


67 Sr. 


NATURAL SCIENCE 


A Monthly Review of Scientific Progress. 


JAMEs’s STREET, 


Among the Contributors to the July Number are: 
Dr. JOHN MURRAY, LL.D., F.RS., of the Cha/lenger 


Expedition, who writes upon “ The Distribution of 
the Pelagic Foraminifera at the Surface and on the 


Floor of the Ocean.” 


Dr. BASHFORD DEAN, Ph.D., Columbia University, 
New York. A _ Californian Marine Biological 
Station. 

Dr. P. L. SCLATER, Ph.D., F.R.S., Secretary Zoolog- 
ical Society, London. The Proposed Zoological 
Gardens at New York. 

Mr. W. G. LEWIS ABBOTT, F.G:S. 


Heaps at Hastings. 


Prof. RAY LANKESTER, LID. F.RS. The 


Taxonomic Position of the Pteraspidee, Cephal- 


Primeval Refuse 


aspidz, and Asterolepide. 

Mr. B. LEIGH SMITH. Notes on the Warm Under- 
current in the Arctic Ocean between Greenland and 
Spitzbergen. 

Prof. W. F. R. WELDON, M.A., F.R.S. Karl Pearson 
on Evolution. A Review. 


&c., &c., &c. 


PRICE is. NET. 


OBTAINABLE FROM ALL BOOKSELLERS. 
J. M. DENT & CO., 


67 ST. JAMES’S STREET, LONDON, S.W. 





Vorti 
other 
poma 


See M 
succes 
Demo 
Highe 
TAN G 
Scienc 
Portra 
Lectur 
Outfits 
gravin 
Views, 


SPECI 





er 
of 
he 


ty, 


cal 


son 





Juty 1, 1897 | ee 
LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 


Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM, 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nere s, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarts, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecten-, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biologica Laboratory, Plymouth. THE DIRECTOR 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 

No SuutTer, therefore no Flickering. Superb Mechanism. 

Lllustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 


SPecia.ist, Brewster House, 82 Mortimer Road, Kingsland, N 


The Moto-Photo Camera for taking the Pictures 
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YACHTING CRUISES. 
THE ALBION STEAMSHIP CO., LIMTD. 
Steam Yacht NOXSE KING, 3254 Tons, 4000 h.p. 
July 14 and 28.—Two 14 Days’ Cruises from HARTLEPOOL to the 
NORWEGIAN FJORDS, visiting BERGEN, GUDVANGEN, 
BALHOLM, VISN-ES, MARAK, NAES, and MOLDE 
Fares from 12 Guineas. 
August 7.—Cruise of 28 Days to the NORTHERN CAPITALS ot 
EUROPE. Fares from 25 Guineas. 
For full particulars apply Baltic Chambers, Newcastle. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 

STOCKS and SHARES purchased and sold. 

The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


‘THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


FOR BREAKFAST AND SUPPER. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica 
Cuts, Bruises, Sprains. &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained o! 
all Medicine Vendors. 


’ 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4!« 31. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price 


in Aluminium Mount. 
three Double Dark Slides. 









open and close. 


—--<-- 3 aoe 
CLOSED. 





RS Gs. 

Rack and Pinion fur exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
Instantaneous Shutter, and 
Revolving the Milled 
Head at side is the only movement necessary to 


CATALOGUE POST FREE. 





OPEN. 


PERKEN, SON & RAYMENT, "23°" ii22 LONDON. ‘OPTIMUS. 





HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAY S&S. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
i sa Penetrator. 
si om Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can*be seen. 
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CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT 


Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, éc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER, 





NEW AND IMPORTANT. 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 
This new Contact Breaker, the invention of Mr. James Kino, A.LE.E., affords enormously increased facilities for working with the Ruhmkorf 
Coil, and t. experimenters with RONTGEN' S X-RAYS will prove inv: ralus ible. /¢ can be adapted to almost any existing Coil at a cost of £2 10 0. 
The following are some of its special features :— 
The Battery power required is 25 per cent. less, and the Spark-length yielded is increased 15 per cent. 
“he speed of the make and brez ak can be controlled. 
It produces the same effect as a mercury interrupter without any of the trouble. 
The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
diminished. 
When once set in motion it requires no attention. 
. WATSON & SONS'C ails may be had fitted with the ‘ Vril" Contact Breaker at an extra charge of 10s. 6d. if specified at the time of ordering. 
The “* sl e:. ntact Breaker may be seen in action by, prospective purchasers on presentation of card. 
Full particulars, also Cata of every requisite for working with RONTGEN'S X-RAYS (Dep. No. 7), post free on applicat 


mn to 
WATSON — SONS (Established 1837), Opticians to H.M. Government. 
Sole London Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World's Fair, Chicago, 1893 ; Two Gold Medals 
aris U nive rsal E E xhibitic on, 1889, &ce. 


EVERY “TRAVELLER SHOULD CARRY THE PATENT | 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ‘ie ; an from £5 to £7 Ts. 

This famous Instrument has ¢hree ohaies of divisions and figures instead of ome, thus giving 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

R ee ; ‘© Tagnitz, Russia, February 1892 
**I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorologica 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers whic 
were to be united by a channel. (Signed) **CountT Bere.” 
**66 Victoria Street, S.W., March 1, 1892. 
* The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height o! 
a mantel-piece—i.e., I can swear to its being about half-way between oe -third and half of 10 feet—the mantel- piece being 
4 feet. (Signed) . M. Goruam (Messrs. Drake and Gorham).’ 


maxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C 


THE ELECTRICAL CO., Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 
RONTGEN TUBES, with 2 and 3 Electrodes 
available for any length of Spark. 


The large demand for our improved Tubes compels us to increase our | 
put; we can therefore now offer them at 15s. each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coste! 


LATEST nnn Platino-Cyanide of Barium. 


ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


GZ Send tor Complete Priced Catalogue. 
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Printed by Richarp CLay& Sens Limitep, at7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macsuiiane Ch 
LiMiTED, at 29 Bedford Street, London, W.C., and Tre MacMILLAN Compe ny, €€ Fifth Averve, New Verk — nen av, July 1, 
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‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—Worpdsworth. 
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NEWTON’ S 


: ASTRONOMICAL 
-'$3d008313L 





Brass Body, 3-inch Object-glass, 1 Terrestrial and 1 Astronomical Eye-piece, 
on Pillar and Claw Stand with universal joint, £7. 
Cheap portable Equatorial Stand: for’ 3-inch to: 4- -inch Telescope, with 


adjustment for — and divided circles, on stout firm Tripod, £7 15s. 


Without Tripod, £5 s 

New Patent Rotating combined Solar and Star Diagonal, 
: for carrying 2 Eye- “pieces 755. 

Ditto ditto ditto, for carrying 4 Eye-pieces 95s. 

This enables the power to be changed with great rapidity and ease. 
NEWTON & CO., Opticians to the Queen and the Government. 
3 FLEET STREET, LONDON. 
Illustrated Catalogue, 6d. 


SHORT BEAM BALANCES. 


CHEAP, QUICK-ACTING, 
ACCURATE, 

KNIFE EDGES AND PLANES OF ACATE. 
Compensating Stirrup 
Suspenders. 

To carry 200, 500 grammes. 


Price £7, £9 9s. 
ASSAY BALANCES. 


ALuMiniuM Beams 
5 Grammes in each Pan 
Indicate .\, m-g 


£10. 10s. and £7. 
CHEMICAL - BALANCE. 


ALuMiNiuM Beam. 
New design Sliding Rider 


To carry 100 





250 germs. 


Indicates 15 ‘ ys M.g. 


£8 15s. £10 10s. 
WRITE for BALANCE CATALOGUE 


JOHN J. GRIFFIN & SONS, L 
22 GARRICK STREET, LONDON, W.C. 








{All Rights are Reserved 


Tue Davies Moror Co., Lrp., Successors To 
NALDER BROS. & CO. 
16 RED LION STREET, LONDON, E.c. 
THE N.C.S. NEW PATTERN 


HORIZONTAL DETECTOR. 


Size : 

3 in. by 1 in. 
Resistance : 
1700 ohms. 

Sensitiveness : 

Will show one- 


millionth 
of an ampere. 





Price £3 3 O. 





Write ror CATALOGUE. Cable Address, “* Seconm, Lonpon. 


No Agents, U.S.A. This Instrument delivered anywhere in U.S.A. for $20. 
NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND _THERMOGRAPHS. 





The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above'give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. - Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAEERS to the QUEEN, 
38 HOLBORN VIADUCT, E.C. 

Branches : 46 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 


The Courses of Instruction at the Institute's Centra TECHNICAL 
Cot.tece (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute’s Tecunicat Co.L_eGe, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE, 
(Exuisition Roap, S.W.) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 

per annum. Professors :— 
Civil and Mechanical Engineering z. C. Uxwin, F.R.S., M.Inst.C.E. 
E. Ayrton, F.R.S., Past Pres. 

7 E.E. 
E. ARMSTRONG, 


Physics and Electrical Engineering 
LL.D., 
F.R.S. 


Ph.D., 
LL.D., 


Chemistry on ove i “ { F. 


Mechanics and Mathematics oO. Hennrict, Ph D., 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 

Provides Courses of Intermediate Instruction for Day Students not under 
«4 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering 
Mechanical Engineering 

Mathematics on eco 
Chemistry ; 


S. P. THompson, D.Sc., F.R.S. 
_— W. E. Dacsy, M.A., B.Sc., M.1.M.E. 
R. Mevvota, F.R.S., F.1.C. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham etnantis — Street, E.C. 





THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS : 


LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as_a Memorial of Davy and Faraday ‘‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorise 

All persons desiring to be admitted as workers, m must send ev idence ot 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of Appli- 
<ation, can be had from the Assistant SECRETARY, _— Institution. 


The Right Hon. 


BRITISH ASSOCIATION FOR THE | 


ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W 

The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897. 

PRESIDENT-ELECT : 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

The Office will be closed from July 28 until September 20. 

Members are requested to take their Tickets before July 27. 

The JOURNAL, PRESIDENT'’S ADDRESS, and other Papers 
issued by the Association during the Annual Meeting. will be forwarded 
daily, by post, to Members and others unable to attend, on prepayment of 
2s 6d. to the Clerk of the Association, Mr. H. C. STEWARDSON, at the 
London Office until July 27, or after that date at Toronto until August 18. 

G. GRIFFITH, Assistant General Secretary. 


SS ee 








GENTLEMAN, partly disengaged, August- 

ae, would endeveniee Confidential Correspondence, Accounts, 

rary or Press Work, &c., for Scientific or Medical man during 
Vacation —‘*X.,” Nature Office. 


The Entrance | 


NATURE 


Particulars of the Entrance Examinations, Scholar- | 


| Juty 8, 1897 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1897-98 will open on TUESDAY, OCTOBER 5 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
{ Prof. A. Gray, M.A., LL.D., F.R.S. 
Assistant Lecturers and Demonstrators, T. C. 
Baruuie, M.A., B.Sc., and E. Tayvtor Jones, D.Sc. 
{ Prof. J. J. Dopprz, M.A.. D.Sc. 
CHEMISTRY... , Assistant Lecturer and Demonstrator, F. Marspen, 
| M.Sc., Ph.D. (Heidelberg). 
Botany—Frot. R. W. Puiuips, M.A., B.Sc. 
| Assistant Lecturer and Demonstrator, to be 


PHYSICS. ... 0000 


BIOLOGY appointed. 


9 Zoology—Prof. Puitie J. WHire, M.B., F.R.S.E. 
The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 


| Edinburgh and Glasgow as qualifying for the Medical Degrees of those 


| to the Secretary and Registrar, 


Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, apply for ares 

J. E. LLOYD, M.A, 








THE LEEDS INSTITUTE OF 
SCIENCE, ART, AND LITERATURE. 


The Directors invite Applications for the Post of HEAD MASTER of 
The Leeds Technical School and TEACHER of CHEMISTRY to the 
Boys’ and Girls’ Modern Schools of the Institute, now Vacant by the death 
of Mr. S. J. Harris, M.Sc. 

The Master appointed will be expected to take Classes in Theoretical and 
Practical Inorganic and Organic Chemistry, and to exercise a general super- 
vision over the other Classes in the Technical School. The School Buildings, 
erected in 1888, are furnished with all necessary materials and apparatus for 
Science Teaching. 

Salary, partly fixed and partly dependent upon results, amounts to about 


| £325. 


Full Particulars may be had from the Secretary, to whom Applications 
must be sent not later ‘than July 20, 1897. 
Canv assing Directors will be considered a disqualification. 


HULL MUNICIPAL TECHNICAL 
SCHOOLS. 
CHEMISTRY MASTERSHIP. 

The Technical Instruction Committee is prepared to receive Applications 
for the above Appointment. Candidates must not be under 25, nor over 40 
years of age. The Master will not be allowed to undertake any teaching 
other than that required by the Committee. Salary, £200 per annum, 
payable monthly. Forms of Application and further particulars may be 
obtained from the undersigned, to whom applications must be sent not later 
than Wednesday, July | 1897. 

J. T. RILEY, D.Sc. (Lond.), Director of Studies. 

7 Albion Street, Hell. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 





| March 1898. 





Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biolozy. 

For full particulars apply to W. Hatcuett Jackson, Keble College, 
Oxford. 


‘LONDON HOSPITAL MEDICAL 
COLLEGE. 


BACTERIOLOGIST to the Hospital and LECTURER on Bacteriology 
and Pathological Chemistry. 
eens are invited for this Appointment. 


Assistance will be pro- 
"Candidates are requested to send in their Applications not later than 


July 15. 
MUNRO SCOTT, Warden. 
Mile End, E. 


‘. BARTHOLOMEW’S “HOSPITAL 
AND COLLEGE. 


Applications are invited for the Offices of DEMONSTRATOR and 
ASSISTANT DEMONSTRATOR of CHEMISTRY. 

Particulars of the Duties and Emoluments may be obtained on applica- 
tion to the undersigned, to whom Applications should be sent on or before 


July 12 next. 
THOMAS W. SHORE, Warden. 


Turner Street Street, 


“er. 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principac—G. W. pp TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C. CAPITO, M.1.E.E., M.1.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 
The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 


istry, 
Students entering Cooper's Hill and the 


ROYAL TECHNICAL INSTITUTE, 
SALFORD. 
Principal : W. WILSON, M.A. 
Applications are invited from duly qualified gentlemen for the Post of 
ASSISTANT-LECTURER in PHYSICS and ELECTRICAL ENGI- 


NEERING. Salary, £120 per annum. 
Full particulars of Duties, a Forms of Application, may 


the 17th inst , from 
RICHARD MARTIN, Secretary. 


entral Institution. 


be had up to 


July 5, 1897. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL. 


ASSISTANT LECTURESHIP on CHEMISTRY and PHYSICS 


Vacant. Salary £100, rising to £125. Applications to be in by July 8. 
For Partic ulars apply to Dr. Laurie, Lecturer on Chendaes at the 
Medical School. 


LONDON MATRIC. 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Keri, B.A. London (First First-Class Hons. 


Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


FOR SALE.—A well- -prepared | Herbarium, 


containing about 12,000 Sheets; viz., 8000 British Plants and 4000 
Ex tics, including considerable Collections of Mosses, Hepatice, 
Lichens, and Marine Alge; Sheets 16 X 10, all Named, Dated, 


Localised, and Classified ; with complete Catalogues. The whole con- 
tained in Five Oak C abinets. —For further particulars and price apply to 
sae c/o Mr. Morr, 38 seit Road, Leicester. 


TO MUSEUM CURATORS. 


WANTED, Situation in a Museum, by an experienced working Geo- 
logist. Advertiser would give the loan of various Specimens.—C. 


Bansery, Eynsham, Oxford. 


2000 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Gateignes Free. 


ICKARD 





HORNTON- 


CAMERAS, 


‘AMBER’ & ‘RUBY.’ 


For HAND or — 
From £5 8s. 6d 


SHUTTER f°. 
18s. 6d. 
lilustrated Catalogue Free. 


THE THORNTON- “PICKARD MANUFACTURING CO., Lro., , ALTRINCHAM. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 





Time and 
Instantaneous 


mplements of Savage Warfare, Idols, Sacred Masks, Peravian Pottery, |‘ 


acer China, Lacquers, Gongs, Shells, and other Curios. 


iology, Geology, and pores and Preliminary Training for | 





INTER. SC. AND. 


| 
| 
| 
| 
\% 


ro 


Sale by Auction. 
TUESDAY NEXT. 
CURIOSITIES FROM BENIN, NEW ZEALAND, PAINTINGS 
AND NATURAL HISTORY SPECIMENS. 


MR, J. C. STEVENS will Sell by Auction, 


at his Great Rooms, 38 King Street, Covent Garden, on TUESDAY, 
JULY 13, at Half-past as nen, Curiosities from New Zealand. 
comprising valuable Jade Ornaments, Axes, Staffs, Spears, Battle- 
Axes, &c. ; Historical Painting of the Maori King, life size ; Curios from 
West Africa and Benin, captured at the fall of the City; Heads 
and Horns of Animals, Bird-Skins; also Collection of Birds, 
beautifully set up in Cases by J. Cooper; Fossils, and other Natural 
History Specimens, &c. 





On view Day prior, from 12 till 4, and Morning of Sale, and Catalogues 
had. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND ornen 
SCIENTIFIC APPLIANCES AND CABINETS. 
: Plain Ring Nets, wire or cane, including Stick, 15. 3d., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 6d. Zinc relaxing 
Boxes, gd., 15., 15. 6d., 25. Store Boxes, 25. 6d., 45.,55-,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Settin Houses, 6d., 118. 6d., 148. 
Breeding Cage, 2s. 6d., 45., 55., 75. 6d. Botanical ‘ases, japanned double 
tin, 15. 6d., 2s. od., 35. 6d., 45. 6d., 75. 6d. Botanical Paper, from 18. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 25., 25. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 15. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6¢.; Scalpels, with ebony 
handles, 1s. 3@.; Fine Pointed Scissors, 2s. per pair; Egg Drills ad., 3¢., 
1s.; Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and ss. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &., Preserved and Mounted by First-class Workmen. 

36 STRAND, L NDON, w.c. . (Five doors from Charing Cross.) 








ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some Tyme chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 35. to 4s. doz. 
Amphioxus, 94. a Echinus (large), ros. doz. 
A stacus, od. each. Cucumaria (large), 1s. 4@. each. 
SF each. Apus, rs. each. 
Rana, 6d. e 


ach. Nebalia, 1s. per tube. 
Gammarus, 15. per tube. 
Noctiluca, 1s. 3d. per tube. Scorpio, 1s. to 15. 6d. each. 
Grantia, 15. 34. per tube 
Sycon, 15. 3d. per tube. 


Scolopendra, 15. 6d. each. 
Aplysia, 8d. to 10d. each. 

Medusoids, 1s. 3d. per tube. 

Aurelia, 10d. each. 


Haliotis, 8d. each. 
Loligo media, 10d. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 


Mya, 10d. each. 
Ascaris (large), 8a. each. 


Pedicellina, 1s. per tube. 
Salpa, 1s. 6d. per tube 

Cerebratulus, 1s. 6d. each. 

Nereis, 6d. each. 


Ascidia, 8d. each. 

Raia, 15. to 2s. 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


Lacerta, rod. each. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price xs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 








Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, yilia, Alcy- 
| Aphrodi H ) ; Leptoplana ; Lineus, iporus ; Nereis, 
b la, Lanice, Terebella; Lepas, us, Gammarus, 





ia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Cinta, Pediocltion Holothuria, Asterias, Echinus ; Ascidia, Salpa 
fom a Séyltum, Raia, &c., &c. 
For prices and more d detailed lists apply te 
Biologica ueh. 


THE DIRECTOR. 
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EFFECTS OF THE WEATHER UPON VECETATION. | 


A LECTURE BY 
JOHN CLAYTON. 


Symons’s Monthly Meteorological Magazine :—‘‘ This is one 
of the most instructive and original lectures that we have seen 
fora long time. Mr. Clayton is evidently a keen, painstaking 
and very original investigator ; and instead of the lecture being 
a series of platitudes and quotations, as is generally the case, 
it is almost wholly the result of investigations carried out with 
great care and patience during many years.” 
The Lecture to be had from the Author, 
J. CLAYTON, 16 WaTeER LANE, 
Price Sixpence. 


BRADFORD. 


With 1195 Engravings, 2 Vols., Crown 8vo. 


A MANUAL OF BOTANY. 
By J. REYNOLDS GREEN, F.R.S. 
Professor of Botany to the Pharmaceutical Soc iety, Examiner in Botany to 


the University of London and the Victoria University, the Pharmaceutical 
Society, and the Royal College of Veterinary Surgeons. 


Vol. I. MORPHOLOGY AND ANATOMY. nd Edition, 78. 6d. 
,», IL CLASSIFICATION AND PHYSIOLOGY. | tos. 
J. & A. CHURCHILL, 7 Great Marlborough Street, London. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Gr & Griffiths’ P: Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
a as om lied io. peyeral of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Calls constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 
QgARTS FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


7s. 6d,, and 10s, per Frame respectively ; ; now ready for distribution. 
Physiological and Physicai Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Impreved Pattern **‘ Cambridge” Rocking Microtome, 
price £4 4s. 


lilustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


THE SUMMER SESSION. 


HENRY GROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, S s, Cath $, Optical 
Benches, &c., &c. Inetrements ‘tor pons purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 








‘CHARLES GRIFFIN & CO., 
PUBLISHERS. 
_OPEN-AIR STUDIES IN GEOLOGY: An 


Introduction to Geology Out-of-Doors. By GRENVILLE A. J. COLE, 
M.R.I.A., F.G.S., Professor of Geology in the Royal College of 
Science “_ Ireland. With r2 Full-page Illustrations from Photographs. 
Cloth, 8s. 
“ The rascinaTINnG ‘Open-Arr-StupiEs’ of Prof. Cote, give the subject 
a GLOW OF ANIMATION . . . cannot fail toarouse keen interest in geology.” 
—Geological Magazine. : 


“ EMINENTLY READABLE. . . every small detail in a scene touched with 


| a sympathetic kindly pen that reminds one of the lingering brush of a Con- 


-OPEN-AIR STUDIES 


stable.”— Nature. 
**The work of Prof. Cote combines ELEGANCE of STYLE with SCIENTIFIC 
THOROUGHNESS.” —Petermann's Mittheilungen. 


‘** A CHARMING BOOK, beautifully illustrated.” —A thenanum. 


Companion Volume to above. 


IN BOTANY. 
Sketches of British Wildflowers in their Homes. By R. LLOYD 
PRAEGER, B.A., M.R.L.A. Illustrated by Drawings from Nature 
by S. RosaMonD PRAEGER, and Photographs by R. WeLcu. 

[Nearly Ready. 


HOW PLANTS LIVE AND WORK. A 


Simple Introduction to Real Life in the Plant-World. based on Lessons 
originally given to Country Children. By Mrs. HUGHES-GIBB. 
With Illustrations. Crown 8vo, Cloth, 2s. 6d. 

‘*The authoress knows her nn galt and has the power of CLEAR Ex- 
POSITION and LIVELY ILLUSTRATION. As hints to teachers it is EXCEL- 
LENT. —/Journal of Education. 

**The child’s attention is first secured, and then, in language simpLe, 
YET SCIENTIFICALLY ACCURATE, the first lessons in plant-life are set 
before it."—Natural Science. 

‘The lessons, while properly scientific, are cast in an attractive form, and 
are in every we ay well calculated to ma ake the study of Botany ATTRACTIVE 
TO THE YOUNG.” —Scotsman. 

*,* The attention of all interested in the Scientific Training of the 
Y oung is requested to this DELIGHTFULLY FRESH and CHARMING LITTLE 
nook. It ought to be in the hands of every Mother and Teacher through- 
out the land. 


LONDON: 


CHARLES GRIFFIN & CO., LTp., 


ANNALS OF BOTANY. 


Edited by ISAAC BAYLEY BALFOUR, M.A., MD., 
F.R.S.; SYDNEY H. VINES, D.Sc., F.R.S.; D. H. 
SCOTT, M.A., Ph.D., F.L.S., and W. G. FARLOW, 
M.D. ; assisted by other Botanists. 


No. XLIL., 


EXETER ST., SraauD, 


June 1897, consisting of 184 Pp. and 7 Plates. 
Price 14s. The principal Contents are: 
CLIFFORD, J. B. : Notes on some Physiological Properties of.a 
Myxomycete Plasmodium. 
SARGANT, E.: The Formation of the Sexual Nuclei in Lilium 
Martz agon. II. Spermatogenesis. 





MASSEE, A Monograph of the Geoglossez. 
GWYNNE- v AUGHAN, D. T. : On Polystely in the Genus Primula. 
Scorr, D. H.: On the Two instances of Spinous Roots. 


Vol. X., 1896, consisting of 661 Pp. and 28 Plates, is published 
at 56s. 
Complete Sets (Vols. I.-X.) can still be obtained at 
Subscription-price, viz. £14 unbound, and £16 bound, net. 
The Subscription for the Annual Volume is 30s. 


London, Edinburgh, Glasgow, and New York: 
HENRY FROWDE. 
BY LORD ARMSTRONG, C.B., F.R.S., LL.D. 
With Autotype Plates. Imperial 4to. £1 10s. net. 


ELECTRIC MOVEMENTS IN 
AIR AND WATER. 


WITH THEORETICAL INFERENCES. 
By LORD ARMSTRONG, C.B., F.RS., LL.D., &. 


SMITH, ELDER, & CO., 15 Waterluo Place, S.W 


London : 
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For many years the want has been felt of a PORTABLE ANEMOMETER, by means of which the actual Velocity and 


Pressure of the Wind could be quickly ascertained. This want 


Mr. W 


7. DINES, who is well known for his anemometrical experi- 


ments, has met by his PATENT PRESSURE PORTABLE ANEMOMETER. 
One scale of the instrument shows d@zrect/y the actual velocity of the wind ; the other (not shown in the woodcut) the pressure 


exerted in pounds per square foot. 


PRICE 


SCIENTIFIC 


The instrument is used vertically, with the nozzle pointing towards the wind. 


FULL PARTICULARS SENT ON APPLICATION. 


INSTRUMENT MAKER TO THE ADMIRALTY AND ORDNANCE, 


£3 10 0 


147 HOLBORN BARS, LONDON, E.C. 





DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


' EE. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., 
61 STRAND, W.C. 
Lonw”wmvDown=. 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA 
Tubes containing Specimens of he 
escent and Phosphorescent inerals 
67 FARRINGDON Salts, Gucttie. Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
By the Steamship GARONNE (3901 tons register), 
From LONDON July 22, and LEITH July 24, 
For NORWAY FIORDS and SPITZBERGEN, 
Returning to LONDON August 20. 
For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
Leaving London August 25, returning September 23. 








and 


TRADE MARK, 


COSS0 


ACTUAL MAKER, 


String Band, Electric Light, High-class Cuisine. 


Managers { F. GREEN and CO. Head Offices, 

*" (ANDERSON, ANDERSON, and Co. } Fenchurch Avenue. 
} For pass age apply to the latter Firm, at 5 Fenchurch Avenue, London, 
.C.3 ort 


» the West End Branch Office, 16 Cockspur Street, S.W. 








YACHTING CRUISES. 
THE ALBION “STEAMSHIP CO., LIMTD. 
Steam Yacht VORSE KING, 3254 Tons, 4000 h.p. 

July 14 and 28.—Two 14 Days’ Cruises from HARTLEPOOL to the 
NORWEGIAN FJORDS, visiting BERGEN, GUDVANGEN, 
BALHOLM, VISNES, MAR AK, NAES, and MOLDE 

Fares from 12 Guineas. 

August 7.—Cruise of 28 Days to the NORTHERN 
ma. ROPE Fares from 25 Guineas. 

t full p yarticulars apply Baltic Chambers, Newcastle. 


CAPITALS of | 


INDUCTION COILS. 


24-inch, £5. 3-inch, £6 6s. 4-inch, £9, 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 
highest standard of merit. Coils, Cells, Accumulators, Transformers, 
Crookes’ Tubes, Fluorescent Screens, &c 








Send for New Illustrated Catalogue of Rategsegais or 
General Electrical Apparatus, post free 


HOWARD B. LITTLE & 60. 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. 


PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secrerariges—W.C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
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GEOLOGY AND PHYSIOGRAPHY. THE ALBION S.S. COMPANY (LIMITED). 





COLLECTIONS AND MICROSCOPIC SLIDES. FORTNIGHTLY CRUISES 
oun New Catalogues of Minerals, &c., now ~y . FROM 

‘ollections of Specimens — Minerals, Fossils, an ocks. 
Minerals for Chemical Work, &c. NEWCASTLE-ON -TYNE to NORWAY. 
Socal Micastees ond Appliances. The Finest YACHTING STEAMER afloat. No Upper Berths. 
New Segplementary List of Microscopic Sections. MIDNIGHT SUN, 3178 Tons, 3500 II.P., 
List of Rock Specimens. , " eis i : phe 

- Geological Hammers. Captain CABORNE, R.N R., F.R.G.S. 

* Cabinets. Sailings :—JULY 17, 31; and AUGUST 14 

bas Meteorites. Fares from 12 Guineas, including first-class table. 


Catalogue of Minerals for selecting single Specimens. Price 2d. &c., apply to M/DNIGHT SUN PASSENGER 


For Itinerary, y 
JAMES R GREGORY & CO SUPERINTENDENT, Mercantile Chambers, Newcastle-on-Tyne. 
e . ccalsanieiengameneana - peeling oon 


ORES AND OFFICES: ESTABLISHED 1851. 


_1 KELSO PLACE, KENSINGTON, W. BIRKBECK BANK. 








F H BUTLER M.A. Oxon., Assoc. R. 8. Mines, Southampton Buildings, Chancery Lane, London. 
. ) TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
NATURAL HISTORY AGENCY, on aeelivan ian 
158 B ROMP T ON RO AD » LOND <jita TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
Dealer in Rocks, Minerals, Fossils, and other Objects — monthly balances, when not drawn below £100. 
of Scientific Interest. STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 


Dried and fresh specimens of Cryptogams and other Plants supplied for . ’ 
FRANCIS RAVENSCROFT Manager. 


study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 


conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, * 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to E Pe 
order. Collections, in boxes with divisions, as supplied to the Department of . 








Science and Art:—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and a eels Conaebnaae 75. éd. Case of fey ota + nem } COCOA-N IB EXTRACT. 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- (TEA-LIKE.) 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each i eg 
Set. Practical Demonstrations given in Mineralogy and Palzontology. The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘*‘ Cocaine,” a product which, 


TO sc I ENCE LECTU RERS. when prepared with boiling water, has the cen apt tye tebe ow 


now, with many, beneficially taking the place. 


HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, | zentic nerve stimulant, supplies the needed energy without unduly exciting 


THE MOST PERFECT the system. Sold only in labelled Tins. 


No Suutrer, therefore no Flickering. Superb Mechanism. ' 7 9 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. HO I i I OWA ‘ - PILLS 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class CURE 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, , ° . 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- Biliousness Sick Heada che Indigestion 
TAN GuINNEsS, Madame Ape ina Parti, &c., &c. Patent Pamphengos , 1 C 1 ‘ t 
| seen —. The Universal Lantern 4-inch Condensers, 4-wick Lamp, and all Interna omp aints. 
ortrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
aaa Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern CAN BE TAKEN BY THE MOST DELICATE 
utfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, Holloway’s Pills and Ointment may be obtained of 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, all Medicine Vendors 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. . 


SMALLEST CAMERA ON EARTH 


IVING PICTURES 4! 3i. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price 86 6s. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryscope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CLOSED. CATALOGUE POST FREE. OPEN. 


PERKEN, SON & RAYMENT, sttom cicus’ LONDON. “OPTIMUS. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE zs “ PHusSIS,” LONDON. 








SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
£ s a. 4s. @ 
Lo Seldieddtndiedadatdant-- 4 Three Lines in Column es oe 
ee oan Say ae are 6 See ee eee ee eS. 
To ALL PLACES ABROAD :— One Eighth Page, or Quarter Column o 18 6 
ee he. owt ee Quarter Page, or Halfa Column ... 115 0 
a a ROCCE Pee Half a Page, oraColumn .....+ 3 5 9 
Quarterly . . bad as St a SE | Whole Page . nce ce ceenss + 6 6.8 

Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 


8vo, 10s. 6d. net. 
LECTURES ON THE ACTION OF MEDICINES. Being the Course of 
Lectures on Pharmacology and Therapeutics delivered at St. Bartholomew’s Hospital during the Summer Session of 1896. 
By T. LAUDER BRUNTON, M.D., D.Sc. Edin., LL.D.(Hon.) Aberd., F.R.C.P., F.R.S., Physician to 
St. Bartholomew’s Hospital. 
TIMES.—‘ Deal very completely with the various actions exerted by medicines upon the human body. . . . At least among 
the junior members of the medical profession, there will be few who might not learn from his pages many things of great practical 
importance. 
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Volume II., now ready. 


COTTON SPINNING. By Witiiam Scorr Taccart. Volume II. Including the 


Processes up to the End of Fly-frames. With Illustrations. Crown 8vo, 4s. net. 
Crown 8vo, 4s. 6d. 


THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 
X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &c. With Illustrations. 
SCIENCE GOSSIP.—‘‘ We are led on by the author step by step in this little book, until a very complete fund of modern 
knowledge of the subject may be attained.” 
8vo, 75. net. 

THE DEVELOPMENT OF THE FROG'’S EGG. An Introduction to Experi- 

mental Embryology. By THOMAS HUNT MORGAN, Ph.D., Professor of Biology, Bryn Mawr College. 
Globe 8vo, 2s. 6d. 

ELECTRICITY AND MAGNETISM FOR BEGINNERS. By F. W. 

SANDERSON, M.A., Headmaster of Oundle School. With Illustrations. 
Globe 8vo, 4s. 6d. 

LESSONS IN ELEMENTARY PRACTICAL PHYSICS. (Stewart anp Gee 
Series) By C.L BARNES, M.A., F.C.S., late Scholar of Balliol College, Oxford. Vol. III. Part I. PRACTICAL 
ACOUSTICS. 

SCIENCE GOSSTP.—*‘ In it we find the study of sound directed with care and judgment, and facts of more recent discovery 
fully explained.” 


JUNE NUMBER NOW READY. 


THE ECONOMIC JOURNAL: 


THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 
No. 26. Vol. VII. Price FIVE SHILLINGS net. 

AGRARIAN REFORM IN PRUSSIA. II. By Prof. L. Brenrano.—THE DEBASEMENT OF THE COINAGE 
UNDER EDWARD III. By A. HuGues, C. G. Crump, and C. JoHnson.—SENSES OF ‘ CAPITAL.” By 
IRVING FisHeER.—THE INCIDENCE OF TAXATION UPON IRELAND. By Bernarp HoLtanp.—THE 
PURE THEORY OF TAXATION. II. By Prof. F. Y. EDGEWORTH. 

REVIEWS.—NOTES AND MEMORANDA.—CURRENT TOPICS.—RECENT PERIODICALS AND NEW BOOKS. 


MACMILLAN AND CO., LIMITED, LONDON. _ 
THE AMERICAN SCIENTIFIC JOURNAL, 


SCIENCE. 


A WEEKLY JOURNAL DEVOTED TO THE ADVANCEMENT OF SCIENCE. 
EpiTorR1aL COMMITTEE: S. NEwcoms, Mathematics; R. S. WoopwaRD, Mechanics; E. C. PICKERING, Astronomy ; T. C. 
MENDENHALL, Physics; R. H. THURSTON, Engineering ; IRA REMSEN, Chemistry; J. Le Conte, Geology; W. M. Davis, 
Physiography ; O. C. MARSH, Paleontology ; W. K. Brooks, Invertebrate Zoology ; C. HART MERRIAM, Vertebrate Zoology, 
3. H. Scuppgr, Entomology ; N. L. Britton, Botany ; HENRY F. OsporNn, General Biology; H. P. Bowpitcu, Physiology ; 
J. S. Bittines, Hygiene; J. MCKEEN CATTELL, Psychology; DANIEL G. BRINTON, J. W. POWELL, Anthropology. 
SINGLE COPIES, 135 CENTS. ANNUAL SUBSCRIPTION, FIVE DOLLARS. 


ENGLISH AND CONTINENTAL SuBSCRIPTIONS, TWENTY-ONE SHILLINGS, May BE SENT TO 
MACMILLAN & CO., LIMITED, 29 AND 30 BEDFORD STREET, COVENT GARDEN, LONDON. 


MINERALS OF SPECIAL INTEREST wo 











On the tst of every Month. Greatly Enlarged. 


AND BEAUTY. THE JOURNAL OF BOTANY. 
prmeparent and W hite Calcites in attractive Crystal groups; J BRITISH AND FOREIGN 
ryta Crystals in many Colours—White, Brown, Blue, and Edited by James Brirren, F.L.S., British Museum. 


Golden-brown, wit : i 
brilliant Cr stal : A op wed enclosures _ Specular Iron = | Contents :—Original Articles by leading Botanists.—Extracts, and 
or ystals; Pink Rubelite in Lepidolite ; Red Quartz in | Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Smali but vividly attractive specimens ; Native Arsenic Crystals | Proceedings of Societies. 
from Japan; Senarmontite from Algeria, &c. The enlargement has made room for many Cryptogamic and other useful 
Special Mineral List Post Free. and interesting papers which have accrued since the discontinuance of 


p re 
. . ** Grevillea. 
Collections to Illustrate Geology and Physiography. Price 1s. 8¢. Subscription for One Year, payable in advance, 16s. 


T H O M A Ss D. R U S S E L L, London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


78 NEWGATE STREET, LONDON, E.C. 
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‘es THE. ELECTRIGAL CO. Ln, 
N.&-G. CAMERAS COMPLETE GUTF it 


FOR HAND & TRIPOD. FOR 
RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons, and Physicians, 











SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. 


INDISPENS- Direct Investigations, or Photography. 


BEGINNERS, | RONTGEN TUBES, FLUORESCENT 
ready for use, free SCREENS, 


from mechanical with 2 and 3 


complications, E lectrodes, . : 7 

and extremely available - Double 
easy to work. for any q Coated 
USED BY THE LEADING —_ Ry, 
EXPERTS, because they take length of Spark Platino-Cyanide of 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo- 

















The large demand for our Barium. 
improved Tube compels 
us to Increase our output ; 


graphy. we can therefore now offer 
~ them at 1§s. each. 
Price, }-plate, from £13, complete. 


Patterns particularly adapted for scientific work :— 


Special B Pattern, fitted with Zeiss Satz Lens, and giving three TRANSFORMERS 


images of different size from the same position. 


ACCUMULATORS. 


CELLS. 








Twin Lens Pattern, fitted with two lenses, one Showing an exact 
duplicate of the image photographed with the other. 





Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 
Abridged Catalogue, free on application. Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


NEWMAN & GUARDIA, Ltd., 129-194 CHARING CROSS ROAD, LONDON, We. 


90 & 92 Shaftesbury Avenue, London, W. | &@ Send for Complete Priced Catalogue. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6:inch. 
Prices oe ‘ <a from £5 to £7 7s. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

‘*Tagnitz, Russia, February 1392. 
“*T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers whic 
were to be united by a channel. (Signed) ** Count -Berc”’ 
**66 Victoria Street, S.W., March 1, 1892. 
“* The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the heightol 
a mantel-piece—é.e., I can swear to its being about half-way between one- -third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) ** J. M. Goruam (Messrs. Drake and Gorham)” 


manner: JAMES J. HICKS, 
HATTON GARDEN, LONDON, EC. 
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Pocket Camera. 


The great point of novelty with this Camera is its 
wonderful compactness when closed, which is 
attained in an entirely original manner. 


‘* THE TRIAD ” closes up into such a convenient form that it 
can be carried in the breast pocket with the same ease as an 
ordinary pocket be ok, and its bulk is so unobtrusive that one 
might have it in the pocket for days together without even know- 
ing it is there. When required for use, however, it is taken from 
the pocket, and instantly set up for working by one 
rapid and simple movement, and it can be closed and 
returned to the pocket with the same ease and facility. It is fitted 
with Best-quality Lenses, View Finder, and Time and Instan- 
taneous Shutter, with adjustable speeds. It carries six plates, 


(Patent.) 





CHANGING 


CLOSED. 34 by 24, in sheaths, changed on the bag principle. A PLATE. 
No. 1 “ivtnd - Camera, —. Single Lens .. .. £3 3s. | Descriptive Pamphlet 
No. 2 R.R. Lens, with Iris Diaphr: agm £4 4s. on application. 


G. Houghton & Son, 89 High Holborn, W.C. 


Printed by RicHarp CLay & Sons, Limirep, at7 & —— | Street Hill, Queen Victoria Street, in the City of London, and published by Macunuian§ 
LiMiren. at 29 Bedford S'r-et, London, W.C., and Tue Macaitiax Cemrany, €€ Fifth Avenus, New York.—THursDavy. july &, 
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ILLUSTRATED JOURNAL 


OF SCIENCE 


solid ground 
mind which builds for aye.” 


—WorDsWORTH. 








No. 1446 Vol. - 56) 


THURSD/ AY, JULY 15, 


PRICE 


1807. SIXPENCE. 











Registered as a Sissies at the General Post Office.] 


NEWTON & CO., 
SCIENTIFIC INSTRUMENT 
MAKERS 
TO HER MAJESTY 
QUEEN 









THE 


PHILOSOPHICAL INSTRU- 
MENT MAKERS BY SPECIAI 


AproiNTMENT TO THE 
Rovat INsTIruTION Of 
SS Great Britain 


Makers of every descrip- 


tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 


for Colleges, Institutions, 
&e. 

Catalogue of 
OPTICAL 
PROJECTION APPARA- 
TUS, and SLIDES, 6d. 
WIMSHURST ELECTRICAL MACHINES. 
Student's Pattern, 12 in., 45s. Best Quality, 15 in. 

Multiple-Plate Machines, £20 to £150. 


£5; 18 in., £6 105. 


As made for the Science and 


Art Department, and the Universities of Oxford, Cambridge, London, 
Sydney, N.S.W., McGill, Montreal, Xc. 
3 FLEET STREET, TEMPLE BAR, LONDON, E.C. 
a ; 


No Scientific Man 
should 
be without a 


FRENA 


CAMERA. 


Full particulars 
free 
on application. 





R.& J. BECK, Ltd., 68 Cornhill, London, E.C. 


AND THE GOVERNMENT. 


LANTERNS, | 


| 





{All Rights are 





Reserved 


BROWNING’S SPECTROSCOPES. 





The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes; the slit is furnished with a re ecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Secswe m, or the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dis spe rsive powers of si es or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general w he in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 


Illustrated Catalogue of Spectroscopes, post free. 


| JOHN BROWNING, 63 STRAND, LONDON, W.C. 


| 
| 
| 








NEGRETTI AND ZAMBRA’S 
BAROGRAPHS AND THERMOGRAPHS. 


as 
Stina 


el 
/Sba are! om 


a 
ib 





The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoo- use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETTI & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 


88 HOLBORN VIADUCT, E.C. 
Branches : 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute’s CenrraL TECHNICAL 
Co..eceE (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute’s TECHNICAL COLLEGE, FiNspuRy, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 

3asinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuipition Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 
Civil and Mechanical Engineering W.C. Unwin, F. R.S., M.Inst.C.E. 
E. AYRTON, F.R. ow Past Pres. 


Physics and Electrical Engineering inst. EE. 
ARMSTRONG, Ph.D., LL.D., 


(e. E, 
= F.R.S. 
. O. Henrici, Ph.D., LL.D., F.R.S. 


Chemistry eve oe 
Mechanics and Mathematics 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 
Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
Mechanical | Engineering and\w & Davay, M.A., B.Sc., M.1.M.E. 
Mathematics “ oes as 
Chemistry R. MEevpo a, F.R.S., F.1.C. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham bummed Basinghall Street, E.C. 


THE ‘DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 
DIRECTORS : 
LORD RAYLEIGH, 


The Right Hon. M.A., D.C.L., 


LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY: 


Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been ng by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday ‘‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1897. 

Under the Deed of Trust, worke rs in the Laboratory are entitled, free of 


charge, to Gas, Electricity and Water, as far as available, and, at the 


NATURE 








discretion of the Directors, to:the use of the apparatus belonging to the | 


Laboratory, together with such materials and chemicals as may be 


authorised. 


| GoopcuiLp, Dr. ROBERTSON (Stuttgart), 


All persons desiring to be admitted as workers, must send evidence ot 


scientific training, qualification, and previous experience in 
research, along with a statement of the nature of the investigation ‘they 
propose to undertake. Further information, together with forms of Appli- 
cation, can be had from the Assistant SECRETARY, Royal Institution. 


BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 


BURLINGTON HOUSE, LONDON, W. 

The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 18, 1897. 

PRESIDENT-ELECT 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

The Office will be closed from July 28 until September 20. 

Members are requested to take their Tickets before July 27. 

The JOURNAL, PRESIDENT’S ADDRESS, and other Papers 
issued by the Association during the Annual Meeting, will be forwarded 
daily, by post, to Members and others unable to attend, on prepayment of 
2s 6d. to the Clerk of the Association, Mr. H. C. Srewarpson, at the 
London Office until July 27, or after that date at Toronto until August 18. 

G. GRIFFITH, Assistant General Secretary. 


LONDON MATRIC. 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 


INTER, SC. AND | A PUBLIC SCHOOL SCIENCE MASTER 


original | « 
| Secretary, 





Special HONOURS CLASS IN BOTANY for the Inter. Sc. and | 


London (First First-Class 


B.Sc.—Apply, R. Kerin, B.A. 
56 Chancery Lane, W.C, 


Classics), Carlyon College, 55 and 


Hons. | 


[JULY 15, 1897 


| 
CITY OF BIRMINGHAM MUNICIPAL 


TECHNICAL DAY SCHOOL. 


oi fagietees are invited for the following ASSISTANT MASTER. 
(1) Chief Mathematics and Science Assistant (knowledge of Mechani: cal 
Drawing desirable). Salary, £150 per Annum. 

(2) Junior Mathematic s and Science Assistant, who will also be required 
to teach English Subjects and French in Lower Classes. Salary, £125 per 
Annum. 

(3) Modern Language and English Assistant, to take also a Junior Class 
in Mathematics. Must speak French well. Salary, 4140 per Annum. 

Full particulars of the above Posts, and Forms of Application will be 
forwarded on receipt ofa stamped addressed foolscap envelope. The last 
date for sending in Applications is the 24th inst. 

GEO. MELLOR, Secretary, 

Offices of the School, Suffolk Street, July 12, 1897. 


UNIVERSITY “COLLEGE OF NORTH 
WALES. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. Salary, £120. 

Applications and Testimonials should be received not later than 
Wednesday, September 1, by the undersigned, from whom further par- 
ticulars may be obtained. 

JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 

Bangor, July 7, 1897. 


HULL MUNICIPAL TECHNICAL 
SCHOOLS. 
CHEMISTRY MASTERSHIP. 


The Technical Instruction Committee is prepared to receive Applications 
for the above Appointment. Candidates must not be under 25, nor over 4o 
years of age. The Master will not be allowed to undertake any teaching 
other than that required by the Committee. Salary, £200 per annum, 
payable monthly. Forms of Application and further particulars may be 
obtained from the undersigned, to whom applications must be sent not later 
than Wednesday, July 14, 1897. 

T. RILEY, D.Sc. 
Hull. 





{Lond.), Director of Studies. 
7 Albion Street, 





LONDON HOSPITAL MEDICAL 
COLLEGE. 
BACTERIOLOGIST to the Hospital and LECTURER on Bacteriology 
and Pathological Chemistry. 
Applications are invited for this Appointment. 
vided. Fhe 
Candidates are requested to send in their Applications not later than 


July 1s. 
MUNRO SCOTT, Warden. 





Assistance will be pro- 


Turner Street, Mile End, E. 


EDINBURGH SUMMER MEETING. 
ELEVENTH SESSION, AUGUST 2-28, 1897. 

Among the Lecturers who are to take part in the Meeting may 

mentioned Prof. Geppes, Prof. ZueBtin (Chicago), Mr. BRANFORD, Mr. 

Miss GLippEN (Pratt Institute, 

Brooklyn), Mr. HERBERTSON, and others. 


Detailed Programme (Post-free sd.) and all information from the 


T. R. MARR, Outlook Tower, Castlehill, Edinburgh. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast 

Manuals:—E. Chr. Hansen: “ Practical Studies in Fermentation. 
London (Spon), 7. erm Jorgensen : ** Micro-organisms and Fermen- 
tation.”” London(F. W. Lyon), 1893. 

Further Particulars on Applic ation to the Director, 
The Laboratory, Copenhagen, 


FOR SALE.—A well-prepared Herbarium, 
8000 British Plants and 4009 
of Mosses, Hepatic, 


ALFRED JORGENSEN 


containing about 12,000 Sheets; viz., 

E xotics, including considerable Collections 

Lichens, and Marine Algez; Sheets 16 x 10, all Named, Dated, 

Localised, and Classified ; with complete Catz ilogues. The whole con- 

taine ed in Five Oak C abinets. —For further particulars and price apply 
>...” c/o Mr. Mort, 28 Regent Road, Leicester. 


will undertake Tuition or Lecture and Lal 
Physics, or Geology during August 
Nature Office. 


oratory Work in Che mistry, 
and September.—* M. A» 
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Sale by & Auction, 


TUESDAY, JULY 
AN IMPORTANT AND VALU ABLE COL ‘ECTION OF BRITISH 
AND FOREIGN BIRDS’ EGGS AND SKINS, CABINETS, &c. 
MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, 
TUESDAY, JULY 27, at half-past 12 precisely. 
On view Day prior, from ro till += Morning of Sale, and Catalogues 
ad. 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND ornen 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 

ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 

Boxes, od., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45.,55.,6s. Setting Boards, 





Covent Garden, on 








flat or oval, from 5d. to 1s. 8d. Setting Houses, 9s. 6d., 118. 6d., 145. | 


Breeding Cage, 2s. 6d., 45., 55., 78. 62. Botanical Cases, japanned double 
tin, 1s. 6d , 2s. od., 38. 6d., 48. 6d., 7s. 62. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 28., 28. 6d. per pair. Cabinet Cork,.7 by - 15S., 15. 4d. per 
doz. Nested Willow- chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 


Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 


ing most necessary implements "for skinning, ros. 6d.; Scalpels, with ebony 
handles, rs. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 


Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 


every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.--Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) ) 


PHCENIX FIRE OFFICE 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTarigs—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20.000.000. 


YACHTING CRUISES. 
THE ALBION STEAMSHIP CO., LIMTD. 
Steam Yacht VORSE XING, 3254 Tons, 4000 h.p. 

July 28.—14 Days’ Cruise from HARTL ee to the NORWEGIAN 
FJORDS, visiting BERGEN, GUDVANGEN, BALHOLM, 
VISN-ES, MARAK, NAES, and MOLDE. 

Fares from 12 Guineas. 

August 11.—Cruise of 28 Days to the NORTHERN CAPITALS of 
EUROPE. Fares from 25 Guineas. 

_ For full particulars apply Baltic Chambers, Newcastle. 

ESTABLISHED 1851. 
> r puny 1a 4 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF perCENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
F R: ANCIS RAVENSCROF T _Manager. — 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING TICHURES, 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures.. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL L ANTERN, 
&e. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GUINNESS, Madame ApgE.LIna Patti, &c., &c. 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 

MANUFACTUREK OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Catalogues Free. 








NATURE 


Patent Pamphengos | 


Cheapest Lantern | 


Science Subjects, | 


bexacil 


JAMES WOOLLEY, SONS & 00, LTD. 


Manufacturers and Dealers in every Description of 


C H EMICAL AND f PHYSICAL APPARATUS 








Catalogues Free on Application. 





LABORATORIES SUPPLIED WITH EVERY 








SPECIAL TERMS TO TECHNICAL, 
VOLUNTARY, AND BOARD SCHOOLS, 


REQUISITE. 


VICTORIA BRIDGE, | MANCHESTER. 


i FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Hatf-teon Street, 


_ LABORATORY FURNISHERS, 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT, 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER,” 
— Number— 2038. 


TORN TON ON- PICKARD 


CAMERAS, 


‘AMBER’ 


AND 


‘RUBY.’ 


or HAND or STAND. 
With Time and In- 


stantaneous 


aencam,. SHUTTER. 
X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes containing Specimens of Fluor- 
escent and Phosphorescent Minerals, 


67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 














Catalogue Free 
THORNTON-PICKARD, Lro., 


COSSO 


ACTUAL MAKER, 


> 30 St. Andrew’s Street, 
W. G. PYE, °“sausmnee 


SCIENTIFIC INSTRUMENT MAKER. 


| Specialities as used at the CAVENDISH LABORATORY, Cambrid 
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THE ELECTRICAL C0., Lro. 


COMPLETE OUTFITS. 


FOR 


RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 


Direct Investigations, or Photography. 





RONTGEN TUBES, with 2 and 3 Electrodes, available for 
any length of Spark. 

The large demand for our improved Tubes compels us to increase our out- 
put ; we can therefore now offer them at 15s, each. 
COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated Platino- 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
Acknowledged hy all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


&@ Send for Complete Priced Catalogue. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 


Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 


Callendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLIC 
QgAnTs FIBRES on Frames, about 6}, rit, ond 1¢ 4 se hes long, at 5s., 


. 6d., and 10s. per Frame respectively ; now ready for distribution. 


Physiological and Physical Apparatus of the best quality. 


ATION. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 
lilustrated Catalogue of Apparatus sent Post Freeon receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


EFFECTS of the WEATHER upon VEGETATION. 
4 LECTURE BY 
JOHN CLAY TON 
‘This is one of the most 
e seen for a longtime. Mr. 
i-very original investigator ; 
utitudes and quotations, as is 
t of ir vestigations carried 


Symons s Mo mt 
instructive and {oF 
Clayton is evi 
and instead of the 
generally the case, i 
out with great care ar 

The Lecture to be ha 
5. cannon, 1¢ 











Price Sixpence. 
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| with which Mr. Russell has fulfilled this task.’ 


[JuLy 15, 1897 
WORKS BY 


| The Hon. ROLLO RUSSELL, F.R.Met.Soc, 


Demy $vo, Cloth, 16s. net ; postage 6d, 


EPIDEMICS, PLAGUES, and FEVERS; 


their Causes and Prevention. A Handbook of Senators 
Principles. 

‘The book deserves the designation of ‘an epitome of exist. 
ing knowledge concerning the nature and prevention of maladies 
commonly known as preventable,’ which is claimed for it in 
the preface. The accuracy and completeness of this epitome, 
and the extent to which it has been brought strictly up to date, 
are very surprising. It will be of service to all interested, or 
officially concerned, in the promotion of health.”—Pudji 
Health. 

** Tt is difficult to speak too highly of the c care and indust 
—Nature. 

** One of the most interesting books I have ever met with.” 
Nursing Record. 

‘ The best work of the kind that has yet been published 
Local Government Chronicle. 


** \ valuable addition to sanitary literature.” —Hygier 


BY THE SAME AUTHOR. 


ON HAIL. With Two Photographs ot 
Hailstones. Demy 8vo, Cloth, 6s. net ; postage 5d. 


Lonpon: EDWARD STANFORD, 


26 and 27 Cockspur Street, Charing Cross, S.W. 


THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 
NORMAL AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
Prors. TURNER and M‘KENDRICK. 


1. XX XI.—New Series, Vol. XI. Part IV.—JULY 1897. 
Now Ready. 
With Plates and Figures in Text. 


Price 6s. 


ConTENTS: 
1.—James W. Fraser, M.D. Action of Infused Beverages on Peptic and 
Pancreatic Digestion. ¥ 
2.—R. Broom, M.D. Sterno-Coracoidal Articulation in Foetal Marsupial. 
;.—Thomas Dwight, M.D. Duodenum and Pylorus. 
;.—Bertram C. A. Windle, M.D., and F. G. Parsons, F.R.C.S., Com- 
parative Myological Nomenclature. 
5.—R. J. a Additional Presacral Vertebra. ‘ 
Structure of Cross-Striated Muscle, and a Suggestion 
s to Natu re of its Contraction. (Plates XVI.-XXV.) 
7.—Pr ft D. J. Cunningham. Rolandi and Calcarine Fissures 
8.—T. W. P. Lawrence. Anomalous Kidney and Ureter. 
7—Thomas H. Bryce, M.B. Myology of a Negro. 
10.—W. A. J. Alexander, M.B. Replies to Questions Issued by the Ana- 
tomical Society of Great Britain and Treland. 
-Prof. Sir William Turner. Dissection of a Third Negro. 
—David Ferrier, M.D., and W. Aldren Turner, M.D. An Experimental 
Research upon Cerebro-Cortical Afferent and Efferent Tracts. 
Index. 
13.—Pr ‘ote of the Anatomical Society of Great Britain and Ireland. 
14.—Index to Vols. XX1I.-X XX. of Journal of Anatomy and Physiology. 


London: CHARLES GRIFFIN & CO., Ltd., Exeter Street, Strand. 











ALBERT EDWARD JAM RACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


| Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT. 






TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 
GRADIENT-TELEMETER LEVEL (J. SHort’s Patent). 


With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 
avoided. 


WRITE FOR PARTICULARS. 
\ 147 HOLBORN BARS, LONDON, E.C. 
E TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices we : sine from £5 to £7 7s. 
This famous Instrument has ¢hree circles of divisions and figures instead of ove, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 





Surveyors, &c. SPECIMENS OF TESTIMONIALS. 
** Tagnitz, Russia, February 1392. 
‘lam very we ll pleased with the Watkin Aneroid Barometer you made fo or me. I have tested it inthe Mete orological 
Seine atory in St. Petersburg It has been used with good effect to find the d lifferences of level between two rivers which 
were to be united by a channel. (Signed) **Count Bere.” 


** 66 Victoria Street, S.W., March 1, 1892. 

** The large Watkin Aneroid Barometer you sold me is perfes st. By taking 3 or 4 readings I can measure the height of 

a mantel-piece—i.e., I can swear to its being about half-way between one-third and half of 10 feet—the mz antel- “piece being 
4 feet. (Signed) ** J. M. Goruam (Messrs. Drake and Gorham) 


manxer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


TOWNSON & MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 
Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal 


Royal Military Académy, London School Board, &c., and most of the County Councils and 
Technical Institutions. 


Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
or by post, 3/- (free to Colleges and Schools). 








THE SUMMER SESSION. cs = Jn QRME & CO. —_ 


eee ae APPARATUS & CHEMICALS 


FOR 
FOR Chemical Laboratories, Lecture Rooms, 


HENRY CROUGH'’S MIGROSCOPES Science Classes, Technical Training Schools, 


NEWTH’'S POTASSIOSCOPES, 1-, 16, 2.6, 5- each. 
Price List, with 2000 Hibastrations, 28. 
Write for Catalogue to (Refunded on First Order.) Free to Societies, leges, Schools, &< 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


BARBICAN OPTICAL WORKS, Apparatus for Teaching Heat, Sound, Light, Hydrostaties, &c. 


J. ORME & CO., 
92 DUNCOMBE ROAD, LONDON,N. 65 BARBICAN, LONDON, E.C. 
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COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c. 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 


- Geological Hammers. 
56 Cabinets. 
Meteorites. 


” 
Catalogue of Minerals for selecting single Specimens. Price 2d. 


JAMES R. GREGORY & CO. 


ORES AND OFFICES 
1 KELSO PLACE, KENSINGTON, Ww. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic ‘Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 
78 NEWGATE STREET, LONDON, E.C. 
THE MOST NUTRITIOUS COCOA. 


Ss 


GRATEFUL—COMFORTING. 


C 


FOR BREAKFAST AND SUPPER. 


HOLLOWAY 'S .. OINTM ENT 


Gout, Rheunatian, “Lumbago, Sciatica, 
uts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Go Ss, Optical 
Benches, &c., &c. Instruments for special a lh. pocorn to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


THE ZOOLOGIST. 


The recognised Monthly Journal of Natural History. 
New Series. Edited by W. L. DISTANT. 


er for January, 1897, begins a Fourth Series, and is No. 667 from 





The Numt 
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NOTICE. —Advertisements and business letters for NATURE should | be addressed to the Publishers; J 
The telegraphic address of NATURE 7s “ PHUSIS,” 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
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ORIENT COMPANY’S PLEASURE 
CRUISES 


By the Steamship GARONNE (3901 tons register), 
From LONDON July 22, and LEITH July 24, 
For NORWAY FIORDS and SPITZBERGEN, 
Returning to LONDON August 20. 
For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
WISBY, COPENHAGEN, CHRISTIANIA, &c., 
. Leaving London August 25, returning September 23. 
String Band, Electric Light, High-class Cuisine. 
F. GREEN and CO. Head Offices, 
Managers { (ANDERSON, ANDERSON, and Co. f Fenchurch Avenue, 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, 
E.C. ; or to the W est End Branch Office, 16 Cockspur | Street, S.W. 
THE ALBION S.S. COMPANY (LIMITED). 


FORTNIGHTLY CRUISES 
FROM 
NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P. 

Sailings :—JULY 17, 31; and AUGUST 14 

Fares from 12 Guineas, including first-class table. 
For Itinerary, &c., apply to A//DN/IGHT SUN PASSENGER 
SUPE RINTENDENT, cccmaiie Chambers, Newcastle-on-Tyne. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond’ Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biologica Laboratory, Plymouth. 


London, 





THE _DIRECTOR — 


EF. H. BUTLER, ™.A. Oxen., Assoc. R. 8. Mines 
NATURAL "HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 


of Scientific Interest. 
Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Gener a are now in stock :—Nitella, 











(£ , Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conj n, Polytrichum, (Ecidium, Puccinia, Anaptychia, Mz archantia, 
Funaria, and Pollen of Fir. Glass-t ypped Boxes of any dimensi ons made to 

Collections, in boxes with divisions, as suppliec itothe Department of 


Science and Art:—20 Typical Rocks (about 3” x 4”), 205. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. ¢ 6d. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, 





and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, Br itish Birds, thei r Exes and Nests, weekly parts, 6d. 


Edi to ‘torial 





LONDON. 
CHARGES FOR ADVERTISEMENTS. 


Lu @ 
Three Lines in Column 6 & 4 
Per Line after —-. . 
One Eighth Page, or Quarter Column o 18 6 
Quarter Page, or Half a Column ... I,15 0 
Half a Page, ora Column ..... 3 5 0 
Whole Page .. . ° . 660 


payable to MACMILLAN & CO., Limited. 
29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN & GO.'S NEW SCIENTIFIC WORKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R:S., D.C.L. (Oxf.), & 
With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, nny net. 
SATURDAY REVIEW.—“ The two handsome volumes form an important addition to geological knowledge, and even at 
the present rate of increase of scientific work they are likely to remain the standard work on volcanoes for some time to come.” 


8vo, 10s. 6d. ne 


LECTURES 9N THE ACTION OF MEDICINES. Being the Course of 


Lectures on Pharmacology and Therapeutics delivered at St. Bartholomew’s Hospital during the Summer Session of 1896. 
By T. LAUDER BRUNTON, M.D., D.Sc. Edin., LL.D.(Hon.)Aberd., F.R.C.P., F.R.S., Physician to 
St. Bartholomew’s Hospital. 
7/MES.—* Deal very completely with the various actions exerted by medicines upon the human body. . . . ; t least among 
the junior members of the medical profession, there will be few who might not learn from his pages many things of great practical 
importance.” 
Volume II., now ready. 
COTTON SPINNING. By Wrt1am Scorr Taccartr. Volume II. Including the 
Processes up to the End of Fly-frames. With Illustrations. Crown 8vo, 4s. net. 
Crown 8vo, 4s. 6d. 
THE INDUCTION COIL IN PRACTICAL WORK including the Réntgen 
X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &c. With Illustrations. 
SCIENCE GOSSIP.—‘‘ We are led on by the author step by step in this little book, until a very complete fund of modern 
knowledge of the subject may be attained.” 
Globe 8vo, 2s. 6d. 
ELECTRICITY AND MAGNETISM FOR BEGINNERS. By F. W. 
SANDERSON, M.A., Headmaster of Oundle School. With Illustrations. 
Globe 8vo, 4s. 6d. 


LESSONS IN ELEMENTARY PRACTICAL PHYSICS. (Stewart anp Gee 


Series) ByC. L BARNES, M.A., F.C.S., late Scholar of Balliol College, Oxford. Vol. III. Part I. PRACTICAL 
ACOUSTICS. 
EDUCATIONAL TIMES.—‘‘ The book maintains the high standard of its predecessors.” 


MACMILLAN AND CO., LIMITED, LONDON. 


SMALLEST CAMERA ON EARTH. 


GIVING PICTURES 4!«3i. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryscope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CLOSED. CATALOGUE POST FREE. OPEN. 


PERKEN, SON & RAYMENT, “socom cincus” LONDON. OPTIMUS.’ 
HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W .C. 


X-RAY S. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 

— — Best Make. THICK SPARKS. 
HARVEY & PEAK Focus Tube—PALLADIUM. 
LONDON sii se ” ” Penetrator. 

— - — - Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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Chemical and Physical Apparatus, 


We publish the following Catalogues whicli are supplied free to Science Teachers: 


CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (now in Press). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell, 


PHILIP HARRIS & CO., Ltd., 
144 EDMUND STREET, BIRMINGHAM. 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 





This new Contact Breaker, invention of Mr. Janne a A.LE.E., affo rds enormous ly increased saree Coe we a with the Ruhmkorff 
Coil, and to expe rimenters with RONTGEN'S X-RAYS wil pe valuable lt can be adapted to almost any existing Coil coste/ £2 10 0 
The following are some cial features :— 
The Batte ‘ry power req 5 per cent. less, and the Spark-length yielded is increased 15 per cent. 
The spe ed of the m weak can be ¢ enteciied. 
It pre od uces the same ‘eff t as a mercury interrupter without any of the trouble. 
The platinum po and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
diminished 
j once set in motion it requires no attention. 
W. WA’ t Se YN & SONS’ Coils may be » ha ad fitted with the ‘‘ Vril ” Contact Breaker at an extra charge of 1os. 6d. if specified at the time of ordering. 
= — — tact oy a may pee seen ‘in action by, prospective purchasers on presentation of car 
Full parti ‘ ing with RONTGEN'S X-RAYS (Dep. No. 7), post free ‘on applicatic m to 


W. ‘WATSON. & “SONS: (Established 183 37), Opticians to H.M. Government. 
Sole London Address: 313 HIGHT HOL BORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhit vitions , includir s Pie Bie ghes t Aw ure is at the World's Fair, Chicago, 1893 ; Two Gold Medals, 
Paris U niversal E. Exhibition, 18 &e. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 

















MINADO MOTH PAPER. Sper cts tr Felied Coes H. DENT & Co. 
ALABASTRINE TABLETS. For’ p! acing, in Wardrobes, Chests 4 ost “aaa a and 
CRYSTALLISED CAMPHYLENE, For scattering under Carpets, DENT 61 STRAND, W.C. — 
$f itemaibis Aes, an or diectthen eke sete urers, — LONWDON. 


FPLEMING'S OIL & CHEMICAL co., 101 LEADENHALL § ST., E.C. 








PORTABLE OIL ENCINES. 


Suitable for ail classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


phe kt AOS ka LTD., OPENSHAW, MANCHESTER. 


Prir wed Oy Ric Cray anp Sons, Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, anc A published by MacMILLaS 
xp Co., Limiten, at Bed rd Street, London, W.C., and THe Macmitian Company, 66 Fifth Avenue, New York.—Tuurspay, July 15, 1897 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
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: ‘* To the solid ground — 
Of Nature trusts the mind which builds for aye.” —WorpsworTh. 
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[PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office.) 


“NEWTON & CO.’S 


NEW PATENT 


“DEMONSTRATORS” LANTERN, 


FOR OIL OR LIMELIGHT. 


With Prism for Erecting, and 
for Vertical Projection. 


PRICE £10 10s. 
3, FLEET ST., 
LONDON. 


jeecsszanss 


and efficient 
Single Lantern 
yet constructed 

for general 
scientific work. 


NEW CATALOCUE 

of Lanterns, Pro- 

jection Appara- 
tus and Slides, 
Post Free, 

6 Stamps. 













i} -<<cnsce 


GRIFFIN’S. 
NEW DRAUGHT 


GAS FURNACES, 


WITH 
INDESTRUCTIBLE 
CAST-IRON BURNERS, 


Producing a -WHITE HEAT in 
Crucibles or Muffles.5 No Gauzes; no 
Smoke. A perfect Bunsen Flame. No 
troublesome Internal Fittings; the Cover 

swivels off; the Crucible is easily removed. 
P Most powerful and reliable Burner. 








Melts Cast-iron in 85 Minutes from time of Lighting. 


ILLUSTRATED PRICE LIST POST FREE. 


JOHN J. GRIFFIN & SONS, EC 
22 GARRICK STREET, LONDON, W.C. 


The most simple | 





{All Rights are Reserved. 





Tue Davies Motor Co., Ltp., Successors To 


NALDER BROS. & CO. 
16 RED LION STREET, CLERKENWELL, E.C. 


N.C.S. SWING CHECK, 


For bringing the needle of Galvanometer to rest quickly. 
Checks in each direction and with two 
strengths, for either large or small deflec- 











tions. Contains no iron or steel. Dces 


the Galvanometer 





not interfere with 
circuit. 


Price £4 0 O 


WRITE FOR 
CATALOGUE. 
Cable Address: 
No Agents U.S.A. 


*“Secohm, London.” 


This Instrument delivered anywhere 
in U.S.A. for 330 


-NEGRETTI AND ZAMBRA’S 
ND THERMOGRAPHS, 


Rs Sing PETES WO PE 


. The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case:with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 


38 HOLBORN VIADUCT, E.C. 
Branches’: 45 CORNHILL, and 122 REGENT STREET. 
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BRITISH ASSOCIATION FOR THE 
ADVANCEMENT OF SCIENCE, 
BURLINGTON HOUSE, LONDON, W. 


The NEXT ANNUAL MEETING of the ASSOCIATION will 
be held at TORONTO, CANADA, commencing on WEDNESDAY, 
AUGUST 138, 1897. 
PRESIDENT-ELECT : 

Sir JOHN EVANS, K.C.B., D.C.L., Treasurer of the Royal Society. 

The Office will be closed from July 28 until September 20. 

Members are requested to take their Tickets before July 27. 

The JOURNAL, PRESIDENT'’S ADDRESS, and other Papers 
issued by the Association during the Annual Meeting, will be forwarded 
daily, by post, to Members and others unable to attend, on prepayment of 
2s 6d. tothe Clerk of the Asseciation, Mr. H. C. STEWARDSON, at the 
London Office until July 27, or after that date at Toronto until August 18. 

G. GRIFFITH, Assistant General Secretary. 


SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 

(Near Chelsea Town Hall.) 

Nearest Railway Stations: South Kensington, Sloane Square, 
and Gloucester Road. 

Principal: Prof. HERBERT TOMLINSON, B.A., F.R.S. 
Lady Superintendent: Mrs. GOULD PINDER. 

DAY COLLEGE FOR WOMEN. 

Next SESSION commences SEPTEMBER 28, 1897. 
Students can be fully prepared for the following Examinations of the 

University of London : 
MATRICULATION. 
INTERMEDIATE EXAMINATION 
PRELIMINARY SCIENTIFIC. 
BACHELOR OF SCIENCE. 
DOCTOR OF SCIENCE. 

There are also Classes in the general subjects of— 

ART, SCIENCE, LITERATURE, DOMESTIC 

PHYSICAL TRAINING. 


Fee, £15 per annum. 


IN SCIENCE. 


ECONOMY and 


(For a complete Course of thirty-three hours per week.) 
Boarders received at an extra inclusive charge of £1 5s. per week. 
Students unable to follow a Complete Course can confine themselves to 
one or more subjects. 


Prospectus (price 1@., per post 2d.) can be obtained from the SECRETARY. 


SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 

(Near Chelsea Town Hall.) 

South Kensington, Sloane Square, and 





Nearest Railway Stations : 
Gloucester Road. 
Principal: HERBERT TOMLINSON, B.A. (Oxon), F.R.S. 
TECHNICAL DAY COLLEGE. 
Next SESSION commences SEPTEMBER 28, 1897. 

Students can either take a complete two years’ course of Mechanical 

Engineering. Electrical Engineering, or Applied Chemistry, or they can be 

fully prepared for the Matriculation, Intermediate Science, Preliminary 

Scientific, Bachelor of Science, and Doctor of Science Examinations of 
the University of London. 

Fee, £15 per annum. 


(For a complete Course of thirty-three hours per week.) 
Boarders received at an extra inclusive charge of £1 5s. per week. 
Students unable to follow a complete Course can confine themselves to 
one or more subjects. 


Prospectus (price 1¢., per post 2d.) can be obtained from the SECRETARY. 





| propose to undertake. 





LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 


B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. | 


Classics), Carlyon College, 55 and 56 Chancery Lane, W.C, 


ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute’s Centrrat TEcHNICAL 
Cot.ece (Exhibition Road) are for Students not under 16 years of age; 
those at the Institute's Tecunicat Co.iece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :-— 

Civil and Mechanical Engineering Ww. C. Unwin, F.R.S., M. Inst.C.E. 
Physics and Electrical Engineering bf paren, F.R.S., Past Pres. 


Chemistry “® LF { > jamneneen, Ph.D., LL.D., 
Mechanics and Mathematics O. Hewnrict, Ph D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(LEONARD STREET, City Roap, E.C.) 
Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries, 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 
Mechanical Engineering and\w ¥ Darpy, M.A., B.Sc., M.I.M.E. 
Mathematics ove coe woe J 
Chemistry R. Mevvota, F.R.S., F.1LC. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S , 
as a Memorial of Davy and Faraday ‘“‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
Further information, together with forms of Appli- 
cation, can be had from the AssistTANT SECRETARY, Royal Institution. 


OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


_PROSPECTUSES for the Session 1897-8 will be forwarded on applica- 
tion :— 
I.—DEPARTMENT of ARTS, SCIENCE, and LAW; and DE- 
PARTMENT for WOMEN. 
Il.—DEPARTMENT of MEDICINE. 
Ill.—EVENING and POPULAR COURSES. 





Special Prospectuses can also be obtained of— 
IV.—DEPARTMENT of ENGINEERING. 
V.—DEPARTMENT of LAW. 
VI.—DEPARTMENT of PUBLIC HEALTH. 
VII.—DENTAL DEPARTMENT. 
VIII.—PHARMACEUTICAL DEPARTMENT ; and 
IX.—FELLOWSHIPS, SCHOLARSHIPS, EXHIBITIONS, and 
PRIZES. 
Apply to Mr. Cornisu, 16 St. Ann's Square, Manchester; or at the 


College. 
SYDNEY CHAFFERS, Registrar. 





a aoe eee 


oO 


ot 
al 
ey 
li 


; 
InG 


the 





JuLy 22, 1897 | 
HERIOT-WATT COLLEGE, 
EDINBURGH. 
F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., Principal. 
DAY CLASSES—SESSION 1897-08. 
The Session extends from Tuesday, October 5, 1897, to Friday, June 3, 


109° 

These Classes provide Courses of Study extending over one or more years, 
suitable for Students who have previously passed through the Curriculum of 
a Secondary School. The — Courses are :—Physical and Chemical, 
Mechanical Engineering and Etectrical Engineering. There are also 
Classes in French, German, Drawing, and Practice of Commerce. Class 
Fees, from £1 1s. to£4 48. Session Fee, £10 ros, 

There is also a Preparatory Course of Instruction for Agricultural 
Students. Session Fee, £5 5s. An extract from the Calendar of the 
College, giving particulars of the Day Classes, and of the various Appliances, 
Laboratories, and Workshops available for instruction, may had on 
application to the Liprarian, at the College, or to the TREASURER of 


George Heriot’s Trust. ; 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20 York Place, Edinburgh, 
July 14, 1897. 

UNIVERSITY COLLEGE, LONDON. 

The Session of the Faculty of Medicine will commence on October 4. 
Introductory Lecture, at4 p.m., by Mr. RayMonp Jounson, M.B., B.S, 
F.R.C.S. 

The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 23. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six Appointments, eighteen 
being resident (as House Surgeon, House Physician, Obstetric Assistant, 


&c.). are filled up by competition during the year, and these, as well as all | 


Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 
Prospectuses, with full information as to Classes, Prizes,.&c., may be 
obtained from University College, Gower Street, W.C. 
R. J. GODLEE, M.S., M.B., B.A., F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D., F.R.S., will begin, in OCTOBER 


next, a Systematic COURSE of INSTRUCTION in Electrical Measure- 
ment and Practical Electricity. The Physical Laboratory is fully equipped 


with a Compound Steam Engine, Dynamos, Transformer, Secondary | 


Battery, and the most approved modern Measuring Instruments for all 
Branches of Electrical Engineering. Laboratory Fees at the rate of £1 15. 
per Term for six hours per week. Composition Fee for all College Lectures 
for the Session, £10. 

Applications for Calendar, Prospectus, and general information to be 
made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
SESSION 1897-98. 

The Session begins October 11. Courses of Instruction are arranged 
in the Departments: (1) Language and Literature, (2) Chemistry and 
Metallurgy, (3) Natural Sciences, (4) Mathematics and Physics, 
(5) Engineering, (6) Agriculture. The various Laboratories and Workshops 
are fully equipped. Preparation for London University Examinations. 
Prospectus may be had from the SECRETARY. 


SCHOOL OF AGRICULTURE, GHIZEH, 
near CAIRO. 
MINISTRY OF PUBLIC 


The EGYPTIAN INSTRUCTION 


requires the Services of a TEACHER of MATHEMATICS and | 


PHYSICS for the School of Agriculture, Ghizeh. Subjects to be taught in 
English. University Graduates who have made Physics their principal 
subject will be preferred. Teaching hours, three daily ; Fridays excepted. 
Summer vacation not less than two months annually. Salary about £295 
per annum (L.Eg.288), rising to about £393. Allowance for passage out to 
Egypt. Applications, accompanied by copies only of Testimonials, must 
be sent before August 25, 1897, to the Principal of the School, W. C. 
MACKENZIE, Esq., D.Sc., Gullane, Midlothian, to whom Candidates may 
apply, by letter, for further information. 


WANTED. Assistant Master in Biolegy 


and Physiology (Theoretical and Practical). Experience in Teaching 
and qualifications to earn Grants under South Kensington indispensable. 
Salary £130 to £150, according -to experience.—Apply to CLERK, 
Rutherford College, Newcastle-on-Tyne. 
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CHESTER SCHOOL OF SCIENCE AND 
ART AND TECHNICAL SCHOOLS, 

The Governors invite applications for the post of Principal of the above 
Schools. 

The Principal will be Head-master ef the School of Science (Technical 
Day School) of fifty boys, and responsible for all the educational work 
carried on under the Governing Body. He may also be required to teach 
one subject in the Evening Classes. 

The Principal should be a Graduate of some University, and should have 
some distinction or special knowledge of some subject or subjects, such as 
Chemistry or Physics, and should have had experience of similar work. 

Salary, £300 per annum. 

Candidates are requested to state their age, and to send not more than 
four recent Testimonials. 

Full particulars may be obtained from the undersigned, to whom applicar 
tions must be sent not later than Tuesday, August 3, 1897. 


C. R. ENOCK, Clerk to Governing Body, 
16 Corn Exchange Chambers, Chester. 


SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 


The Committee require the Services of— 

(1) An Art Master. To teach Drawing in Day and Evening Classes. 
Salary £175 per Annum. 

(2) Two Assistant Teachers for the Day Science School and Evening 
Classes. Commencing Salary, £120 per Annum. 

Preference will be given to Applicants with Teaching experience and 
with qualifications in some of the following subjects, viz. :—Chemistry, 
Physics, Biology, Mathematics, Practical Geometry, and English. 

Particulars and Forms of Application, which should be returned not later 
than Wednesday, July 28, may be obtained from the undersigned. 

H. HILL, Secretary. 





July 12, 1897. 


UNIVERSITY COLLEGE OF NORTH 
WALES. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 

Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. Salary, £120. 

Applications and Testimonials should be received not later than 
Wednesday, September 1, by the undersigned, from whom further par- 
ticulars may be obtained. 

JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 

Bangor, July 7, 1897. 


MASON COLLEGE, BIRMINGHAM. 


I.—PROFESSORSHIP OF MENTAL AND MORAL PHILO- 
SOPHY, AND POLITICAL ECONOMY. 
Il.—PROFESSORSHIP OF METALLURGY. 


The Council invite applications for the above Professorships. 

Applications, accompanied by thirty-five copies of Testimonials, should 
be sent to the undersigned, not later than Saturday, September 18. 

The Candidates elected will be required to enter upon their duties as 
soon after October 1, 1897, as possible. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. 


QUEEN’S COLLEGES, IRELAND. 


The PROFESSORSHIP of MEDICINE in the Queen's College, Cork, 
being now Vacant, Candidates for that Office are requested to forward their 
Testimonials to the Unper Secretary, Dublin Castle, on or before 
August 7, 1897, in order that the same may be submitted to His Excellency, 
the Lord Lieutenant. 

Dublin Castle, July 16, 1897. 

THE YORKSHIRE COLLEGE, LEEDS. 

Applications for a Vacant DEMONSTRATORSHIP in the CHEM- 
ICAL DEPARTMENT will be received up to August 21. Salary, £100. 

Particulars may be had on application to the REGISTRAR. 











‘THE YORKSHIRE COLLEGE, LEEDS. 
An ASSISTANT-LECTURER in BOTANY will be Required in 


October. . Salary, £150. 
Particulars on application to the REGISTRAR. 


WANTED.— Science Master for good 
School ; Salary equal to about £130 to £1409, resident. Also for same 
School, Mathematical Master; Salary £80, residence, and extra for South 
Kensington Classes, also 4 Grant.—Address, Griffiths, Smith, Powell 
and Smith, Tutorial Agents, 34 Bedford Street, Strand, London. 





WANTED.—Assistant Master in Physics 


and Chemistry (Theoretical and Practical). Experience in Teaching 
and qualifications to earn Grants under South Kensington indispens- 
able. Salary £130 to £150, according to experience.—Apply to CLERK, 
Rutherford College, Newcastle-on-Tyne. 





WANTED, by a young Gentleman, CURA. 
TORSHIP, or care or arrangement of private or other Natural History 
Museum ; or open to travel as Assistant to Collector or Naturalist 
Good practical qualifications; highest references.—Bastin, Ivy 
House, 28 New Road, Reading. 
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Sale by Auction. 


TUESDAY NEXT. 

THE VALUABLE COLLECTION OF BIRDS’ EGGS FORMED 
BY THE LATE R. CHAMPLEY, ESQ., OF SCARBOROUGH ; 
ALS DUPLICATES FROM AN IMPORTANT COLLEC- 
TION, A FINE EGG OF THE GREAT AUK, SEVERAL EGG 
CABINETS, CASES OF BIRDS, &c. 


MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY NEXT, JULY 27. at half-past r2 precisely. 





On view the Day prior, ro till 4, and Morning of Sale, and Catalogues had. 








MINERALS FOR SALE. 


Large and Valuable Collection of MINERALS to be Sold, in its entirety, 
by Private Contract. This Collection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly roo years 
ago, and has been in the possession of members of the same family ever 
since. 

Specimens (many thousands in number) are in splendid condition. 

For full particulars apply to ‘‘ R.,” care of the Publishers of Narure. 


A COMPLETE COPY OF « NATURE” 


from its commencement in 1869 until the present time, to be Sold cheap. 
Vols. for first Ten years bound. What offers?—Apply, i” 
clo NATURE Office. 





WANTED.—Sword of Swordfish (attached 


to head, if possible). Size, about three feet five inches. 
Xrputas, The Dene, Rottingdean, Sussex. 


State price.— 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 











E. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LomDon. 


THE SUMMER SESSION. 
HENRY GROUCH'S MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 
92 DUNCOMBE ROAD, LONDON, N. 
CAMERAS, 


ICKARD 
‘AMBER’ & ‘RUBY.’ 


For HAND or STAND, 
From £5 3s, 6d. 


SHUTTER 13. 


Illustrated Catalogue Free. 


THE THORNTON-PICKARD MANUFACTURINCS CO., Lro., ALTRINCHAM. 


TRADE MARK. 








THE 


SLLHORNTON- 


Time and 
instantaneous 





ee 


— 
WORKS BY 


"The Hon, ROLLO RUSSELL, F.R.Met Sv 


Demy 8vo, Cloth, 16s. net ; postage 6a. 


EPIDEMICS, PLAGUES, and FEVERS; 


their Causes and Prevention. A Handbook of Sanatory 
Principles. 
** The book deserves the designation of ‘an epitome of exist. 
| ing knowledge concerning the nature and prevention of maladies 
| commonly known as preventable,’ which is claimed for it in 
the preface. The accuracy and completeness of this epitome, 
and the extent to which it has been brought strictly up to date, 
| are very surprising. It will be of service to all interested, or 
officially concerned, in the promotion of health.” —Pudii 
Health. 


** It is difficult to speak too highly of the care and industry 
with which Mr. Russell has fulfilled this task.” —Nasure. 

** One of the most interesting books I have ever met with.”— 
Nursing Record. 

** The best work of the kind that has yet been published.”— 
Local Government Chronicle. 

‘* A valuable addition to sanitary literature.” —Aygiene. 





| BY THE SAME AUTHOR. 
ON HAIL. With Two Photographs ot 


Hailstones. Demy 8vo, Cloth, 6s. net ; postage 5d. 
Lonpon: EDWARD STANFORD, 
26 and 27 Cockspur Street, Charing Cross, S.W. 





Just Published, 64 pp. Demy 8vo, in Paper Covers, 1s. 
THE ORIGIN OF THE CELESTIAL 
LAWS AND MOTIONS. 

By G. T. CARRUTHERS, M.A. 
BRADBURY, AGNEW, & CO., The Whitefriars Press, 
Tonbridge. 
THE CHANGE OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS- HUXLEY 
__CASE, on NOAH’S FLOOD. ad. W. REEVEs, 185 Fleet Street, E.C. 











THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 6h, a2, and 16 inches long, at 5S., 
7s. 6d., and 10s. per Frame respectively ; now ready for distribution. 











| Physiological and Physical Apparatus of the best quality. 
| 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
” Rocking Microtome, 





Latest Improved Pattern ‘** Cambridge 
price £4 4s. 


Lilustrated Catalogue of Apparatus sent Post Free on receipt of 1. 64. 
Address all Communications: ‘ - 
‘‘Instrument Company, Ltd., Cambridge. 


EQUATORIAL TELESCOPE for Sale, 
with 6-inch Object Glass by Gruss, Mounting by Cooke, without 
Clock; 9 Eyepieces; Price £80. Also 2-feet 6-inch Transit Instru- 
ment, 2-inch o.g.,on Iron Stand, Price £20. Sidereal Chronometer 
by Crisp, Price £18 ; and Mean Time Chronometer by French, Price 

18.—Apply to Mrs. Freeman, Murston Rectory, Sittingbourne, 
Kent 
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iI... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 


GRADIENT-TELEMETER LEVEL (J. Snorv’s Patent). 


With this Instrument a much greater guantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


avoided. 
14-inch, £22. 
WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


Telegraphic Address: ““ESCUTCHEON, LONDON.” Cohetieess 1054 HOLBORN.” 
EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ‘ ccs from £5 to £7 7s. 
This famous Instrument has ‘three circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 


**Tagnitz, Russia, February 1892. 

‘*T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level betw een two rivers which 
were to be united by a channel. (Signed) “Count Berc.” 

**66 Victoria Street, S.W., March 1, 1892. 

“ The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 
a mantel-piece—i.e., I can swear to its being about half-way between oe third and half of 10 feet—the mantel-piece being 
4 feet (Signed) . M. Goruam (Messrs. Drake and Gorham).” 


maxsr: JAMES J. HICKS, 
,9, & 10 HATTON GARDEN, LONDON, E.C. 


THE ELECTRICAL CO., Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 
RONTGEN TUBES, with 2 and 3 Electrodes, 
available for any length of Spark. 

The large demand for our improved Tubes compels us to increase our out- 
put; we can therefore now offer them at 15s. each. 


COILS. TRANSFORMERS. 
—" FLUORESCENT SCREENS, Double Coated 
LATEST TYPE. Platino-Cyanide of Barium. 


ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


G2 Send tor Complete Priced Catalogue. 























THE 


“TRIAD” Pocket Camera. 


The great point of novelty with this Camera is its E 
wonderful compactness when closed, which is ; 
attained in an entirely original manner. 






(Patent.) 


‘* THE TRIAD ” closes up into such a convenient form that it 
can be carried in the breast pocket with the same ease as an 
ordinary pocket book, and its bulk is so unobtrusive that one 
might have it in the pocket for days together without even know- 
ing it is there. When required for use, however, it is taken from 
the pocket, and instantly set up for working by one 
rapid and simple movement, and it can be closed and 
returned to the pocket with the same ease and facility. It is fitted 
with Best-quality Lenses, View Finder, and Time and Instan- 


OPEN. 





CLOSED. taneous Shutter, with adjustable speeds. It carries six plates, CHANGING 
34 by 24, in sheaths, changed on the bag principle. A PLATE. 
ee I ——_ “ seamen with Single Lens _.. . £3 3s. | Descriptive Pamphiet 
R.R. Lens, with Iris Diaphragm... a 4s. | on application 


G. Houghton & Son, 89 High Holborn, W.C. 
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THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principat—G. W. p—E TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C,. CAPITO, M.1.E.E., M.I.M E. 


Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the entral Institution. 





WATKINS & DONCASTER, — 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND ornen 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 18., 15. 6d. Zine relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 48.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 6d., 118. 6d., 145. 
Breeding Cage, 25. 6d., 45., 55., 75. 6d. Botanical fases, japanned double 
tin, 1s. 6d , 25. od., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from ts. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for “er Ee 
Insects, 15. 6d., 25., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. p 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of british 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, rs. od. Taxidermists’ Companion, contain- 
ing most necessary implements. for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair ; Egg Drills ad., 3¢., 
18.3 Brass Blowpipes, 4a., 64. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6@. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS' EGGS 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c:, Preserved and Mounted by First-class Workmen 

_ 36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed. 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
A stacus, 9d. each. Cucumaria (large), 1s. 4@. each. 
Anodon, 9d. each. Apus, ts. each. 
Rana, 6d. each. Nebalia, rs. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 15s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 
Loligo media, tod, each. 
Mya, tod. each. 
Pedicellina, ts. per tube. 
Salpa, 1s. 6d. per tube. 
Ascidia, 8d. each. 
Raia, 15s. to 2s. 6d. each. 
Lacerta, 10d. each. 








Noctiluca, 1s. 3d. per tube. 
—. 1s. 3a. per tube 
con, 15. 34. per tube. 
Medutoids: 1s. 3d. per tube. 
Aurelia, tod. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s, per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 





MARINE~ BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or A rege =9 by the best methods :— 

Sycon’; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amp phiporas ; Nereis, 
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MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidotite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


ATURAL "HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
18 dogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass- -topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On | Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 6d. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 

Collections of Specimens— Minerals, Fossils, and Rocks. 

Minerals for Chemical Work, &c 

Physiography Collections. 

Geological Apparatus and Appliances. 

New Supplementary List of Microscopic Sections. 

List of Rock Specimens. 











os Geological Hammers. 
os Cabinets. 
- Meteorites. 


Catalogue of Minerals for selecting single Specimens. Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London 
TWO-AND-A-HALF per CENT. INTEREST allowed on : DEPOSITS, 
repay able on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


PHGENIX FIRE OFFICE 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY-~ 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTarigs—W. C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER #£20.000.000. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 














Aphrodite, Arenicola, Lanice, Terebella ; Lepas, us, 
Ligia M sis, Nebalia, Carcinus ; Patella, Buccinum, Hledone Pectens, 
Bugula, Crisia, ees Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), lliim, Raia, &c., &c. 

For prices id Wiore detailed lists apply to 


Biological Laboratory Plymouth. THE DIRECTOR. 


s, Cathetometers, Optical 
Benches, &c., &e. Instruments for ore purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 








56 Crogsland Road, Chalk Farm, London, N.W. 
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C0SS0 X-RAY TUBES. ORIENT COMPANY’S PLEASURE 





TUBES SHOWING DIFFERENT CRUISES 
ACTUAL MAKER, Tubes containing Specimens of Fluor- By the Steamship GARONNE (3901 tons register), 
ARRINGDON escent and Phosphorescent Minerals, From LONDON July 22, and LEITH July 24, 
67 F Salts, Crystals, Rubies, &c. For NORWAY FIORDS and SPITZBERGEN, 
ROAD, E.C. FLUORESCENT SCREENS, Returning to LONDON August 20. 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. For BALTIC CANAL, ST. PETERSBURG, STOCKHOLM, 
INCANDESCENT ELECTRIC LAMPS. WISBY, COPENHAGEN, CHRISTIANIA, &c., 


Leaving London August 25, returning Septembe 23. 
String Band, Electric Light, High-class Cuisine. 
GREEN and CO. } Head Offices, 


F. 
TO SCIENCE LECTURERS. ae { ANDERSON, ANDERSON, and Co. § Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. | E.C. ; or to the West End Branch Office, 16 bockepet Street, S.W. 
THE MOST PERFECT. THE ALBION s. S. COMPANY (LIMITED). 
FORTNIGHTLY CRUISES 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. N EWCASTLE-ON "TYNE to NORWAY. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, | The Finest YACHTING STEAMER afloat. No Upper Berths. 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
suscess, Slew Oxyhydrogen Microscope. Science Lanterns for Class | MIDNIGHT SUN, 3178 Tons, 3500 H.P. 


sennbememmmenithaind AND SCIENTIFIC GLASS - BLOWING. 





No SuuTTeEr, therefore no Flickering. Superb Mechanism. 


Demonstration. Magnificent Results. Docwra Triple, Prize Medal, | Sailings :—JULY 31; and AUGUST 14. 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grart- | Fares from 12 Guineas, including first-class table. 
ran GUINNESS, Madame ADELINA Patti, &c., &c. Patent Pamphengos | For Itinerary, &c., apply to M/DNIGHT SUN PASSENGER 


Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 


SUPERINTEN DE NT, Mercantile Chambers, Newcastle-on-Tyne. 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
graviugs, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 


Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, HOLLOWAY’S PILLS 


PECIALIST, Brewster House, 82 Mortimer Road, Ringtend, N. Cu RE 
a" Biliousness, Sick Headache, Indigesticn 


EPPS’ S COCAI N = and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 
COGOA-HIB EXTRACT. Holloway’s Pills and Ointment may be obtained of 











TEA-LIKE. P 
: ' all Medicine Vendors. 
The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of MANUFACTURER OF 
il, leaving for use a finely-flavoured powder—‘* Coc aine,” a product which, ELECTRICAL & PHYSICAL 


when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gen itle nerve stimulant, supplies the needed energy without unduly exciting 
the system. Sold only in labelled Tins. 


INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Free. 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4'*«3i. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryscope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
:, . open and close. 

CLOSED. CATALOGUE POST FREE. OPEN. 


PERKEN, SON & RAYMENT, “totsom cincus’ LONDON. “OPTIMUS. 


NOTICE E.—Advertisements and business letters for NATURE should be addresesd to the Publishers ; Editorial 
communications to the Editor. The telegraphic address of NATURE #s “ PHUSIS,” LONDON. 

















SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 
2 & 
. i oe oe 
ee es Ae soon e TB 6 Three Linesin Column | ......0 2 6 
alf-yearly. . . .. pari co. 6 eee ae Sertiosehe: . ,e eo 
Ey << sb «ses e # o 7 6 } 

Oi de Danie Diminiin nen One Eighth Page, or Quester Column o18 6 
Yearly . ‘5 s10 6 Quarter Page, or Half a Column ... 115 © 
Oe ee ers ..0 3 6 Half a Page, oraColumn ...... 3 5 © 
Oe 5 6 ~ Whe eRe ° ° Whole Page . 660 


Cheques and Money ‘ites payable to MACMILLAN & CO., Limited, 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 





xcvi TATURE [Jury 29. 1897 


reemesrerryry INDUCTION COILS, 





24-inch, £5. 3-inch, £6 6s. 4-inch, £9.° 6-inch, ain, 
OTHER SIZES TO ORDER. 


FOR HAND & TRIPOD. MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. CONTINUOUS SPARK THAN SPECIFIED. 


| Makers of Complete Apparatus and Separate Parts for Radiography of the 
hi ghest standard of merit: Coils, Cells, Accumulators, Transformers, 


IND ISPEnS ox Ss Ss, sc Screens, & 
ABLE To Crookes’ Tube Fluore ent reens, &c. 
BEGINNERS, 


because always 
ready for use, free 
from mechanical 
coin plications, 
and extremely 
easy to work. 
USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo- 
graphy. 


Price, }-plate, from £13, complete. 












Patterns particularly adapted for scientific work :— 
Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images of different size from the same position. 


Twin Lens Pattern, fitted with two lenses, one Showing an exact 
duplicate of the image photographed with the other. | 


Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 














Abridged Catalogue, free on application. Send for cS ee ae - Radiographic or 
NEWMAN & GUARDIA, Ltd, HOWARD B. LITTLE & CO., 


ELECTRICIANS 
90 & 92 Shaftesbury Avenue, London, W. _3¢ Shaftesbury Avenue, Piccadilly, London, W. 











Oe Pod = THREE STANDARD FOODS = = 


FLESH-forming. AND 
: WATER, 

VALU AB LE FORCE-generating. 

HEAT-producing. NON-VALUABLE Indigestible 


ee BONE-making. 
TT hich TT 
MA ER, a BLOOD-preserving. MA ER, which is am te, 


CADBURY’s | peer o muTron. 


COCOA. 











Pxinted by RicHarp CLAy AND Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street. in the City of London, and published by MACMILLAN 
anv Co., LimiTep, at 29 Bedford Street, London, W.C., and THe MacmtLitan Company, 66 Fifth Avenue, New York.—Tuurspay, July 22, 1897. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* To the solid ground 
Of Nature trusts the mind which builds for aye.” —Worpswortu. 
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NEWTON & CO. bs GARDEN SUN-DIALS. 


LIST 


£3 10s. 


20s., to 18 in. 
APPLICATION, 


SUN-DIALS. 


AND DESCRIPTIVE PRICE 
ON 


From 4 in., 


FULL 


BRASS CIRCULAR HORIZONTAL 





NEWTON & 
OPTICIANS TO THE QUEEN & 
3 FLEET STREET, LONDON. 


co. 
GOVERNMENT, 





BECK’S MICROSCOPES. 


—m_ = 41. —THIS MODE L, with no 
Eyepieces, 
Walnut Case, £3 5s. 6d 






Eyepieces, 1 in. and 4 in. Object 
Glasses, Abbe Condenser, and 


Walnut Case, £6 3s. 6d. 


No. 41K.—THIS MODEL, with Two 

Eyepieces, § in. and }in. Object 
Glasses, Abbe Condenser, 
and Walnut Case, 


£6 12s. 6d. 


No. 41N.—THIS MODEL, 
with Eyepiecesand Object 
Glasses as 41 K; and also 
7s in. Oil Immersion and 
Triple Nosepiece, 


£ii 16s. 6d. 


STAND No. 4l. 





FULL PARTICULARS FREE on APPLICATION to 


R. & J. BECK LTD., 68 CORNHILL, LONDON, £.C. 


no Object Glasses, in | 


No. 41]. —THIS MODEL, with Two | 





{All Rights are Reserved. 


BROWNING’S SPECTROSCOPES. 





The Student's Spectroscope has a prism of extremely dense glass, « 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refrz active and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all generaé work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
lllustrated Catalogue of Spectroscopes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 


NEGRETTI & ZAMBRA’S | 
BINOCULARS AND TELESCOPES. 


Makers of the ‘OFFICER OF THE WATCH” TELESCOPE, 
in use on all the vessels of H.M. Navy. 


of very 





Nickel-plated, covered with Brown 


Leather. 
PRICE ... . £2 10s, 


Perrect Derinition & HiGH Power. 


MAC-LEOD “ DEERSTALKER” TELESCOPE. 


Mounted in Aluminium or Bronze Metal. Perfect Definition. 
Long Range, with High Magnifying Power. 

Illustrated Price 
Lists of Telescopes 
and Binoculars for 
Travellers’ Use, 
Yachting, Deer- 
stalking, and Mili- 
tary Service, posted 
free to all parts of 
the world. 


& ZAMBRA, 








NEGRETTI 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 
‘ 

The ~ purses of Instruction at the Institute’s Centra TECHNICAL 
o..ece (Exhibition Road) are for Students not under 16 years of age; 
those at cs Institute's Tecunicat CoLLece, Finsspury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both C olleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
3asinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roan, S.W.) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 

Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
Physics and Electrical Engineering fW. E. Ayrton, F.R. s., Past Pres. 


> Inst. E.E. 
Clststitin fH. E. Armstronc, Ph.D., LL.D., 
vices \ F.R.S 


O. Henrict, Ph.D., LL.D., F.R.S. 


Mechanics and Mathematics 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 


(Leonarp Street, City Roap, E.C.) 

Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and ‘Chemical Industries. 
Fees, £15 perannum. Professors :— 
Physics 
Mechanical 

Mathematics 
Chemistry. 


and Electrical Engineering S. P. THompson, D.Sc., F.R.S. 
Engineering and : W. E. Datey, M.A., B.Sc., M.1.M.E. 
R. Mevvora, F.R.S., F.1.C. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 

DIRECTORS : 


The Right Hon. LORD RAYLEIGH, M.A, 
LL.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


D.C.L., 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been fi put ided by Dr. Ludwig Mond, F.R.S. 
as a Memorial of Davy and Faraday ‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term be; gins on October 4, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 

charge, to Gas, Electricity and Water, as far as available, and, at the 

discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence ot 
scientific training, qualification, and previous e xperience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. 
cation, can be had from the Assistant SECRETARY, Royal Institution. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 


F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., 
DAY CLASSES—SESSION 1897-98. 

The Session extends from Tuesday, October 5, 1897, to Friday, June 3, 
1595 

These Classes provide Courses of Study extending over one or more years, 
suitable for Students who have previously passed through the C urriculum of 
a Secondary School. The principal Courses are :—Physical and Chemical, 
Mechanical Engineering and Electrical Engineering. There are also 
Classes in French, German, Drawing, and Practice of Commerce. Class 
Fees, from £1 1s. to£4 48. Session Fee, £ro ros. 

There is also a Preparatory Course of Instruction for Agricultural 
Students. Session Fee, £5 5s. An extract from the Calendar of the 
College, giving particulars of the Day Classes, and of the various Appliances, 
Laboratories, and Workshops available for «instruction, may be had on 
application to the LiprRaRIAN, at the College, or to the TREASURER of 


George Heriot’s Trust. 
DAVID LEWIS, Treasurer. 
Treasurer's Chambers, 20 York Place, Edinburgh, 
July 14, 1897. 


Principal. 


Further information, together with forms of Appli- | 





SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall.) 
Nearest Railway Stations: South Kensington, Sloane Square, 
and Gloucester Road. 
Principal: Prof. HERBERT TOMLINSON, B.A., F.R.S. 
Lady Superintendent: Mrs. GOULD PINDER. 
DAY COLLEGE FOR WOMEN. 
Next SESSION commences SEPTEMBER 28, 1897. 
Students can be fully prepared for the following Examinations of the 
University of London : 
MATRICULATION, 
INTERMEDIATE 
PRELIMINARY SCIENTIFIC. 
BACHELOR OF SCIENCE. 
DOCTOR OF SCIENCE. 


EXAMINATION IN SCIENCE. 


There are also Classes in the general subjects of— 
ART, SCIENCE, LITERATURE, DOMESTIC 
PHYSICAL TRAINING. 


ECONOMY 


Fee, £15 per annum. 
(For a complete Course of thirty-three hours per week.) 


Soarders received at an extra inclusive charge of £1 5s. per week. 


Students unable to follow a Complete Course can confine themselves to 
| one or more subjects. 


| Prospectus (price rd., per gant 2d.) can be obtained from the SEcRETARry. 


 SOUTH- WEST LONDON 
POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall.) 


Nearest Railway Stations : South Kensington, Sloane Square, and 
Gloucester Road. 


HERBERT TOMLINSON, B.A. 
TECHNICAL DAY COLLEGE. 
Next SESSION commences SEPTEMBER 28, 1897. 





Principal : (Oxon), F.R.S. 


Students can either take a complete two years’ course of Mechanical 
Engineering, Electrical Engineering, or Applied Chemistry, or they can be 
fully prepared for the Matriculation, Intermediate Science, Preliminary 
Scientific, Bachelor of Science, and Doctoi of Science Examinations of 
the University of London. 

Fee, £15 per annum. 
(For a complete Course of thirty-three hours per week.) 

Soarders received at an extra inclusive charge of £1 5s. per week. 

Students unable to follow a complete Course can confine themselves to 
one or more subjects. 


Prospectus (price 1@., per post 2¢.)can be obtained from the SECRETARY. 





| UNIVERSITY COLLEGE, BRISTOL. 
CHEMICAL DEPARTMENT. 
Professor—SYDNEY YOUNG, D.Sc., F.R.S. 
Lecturer—FRANCIS E. FRANCIS, B.Sc. , Ph.D. 
} Junior Demonstrator— 
The SESSION 1897-08 begins on October 5. Lectures on Inorganic, 
| Organic and Advanced Chemistry will be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for the study 
of Practical C hemistry in all its branches. In the Evening the Laborat: 
is opened and Lectures on Inorganic Chemistry, at reduced fees, are mem 
Several Scholarships are tenable at the College. 

CALENDAR, containing fuil information, price rs. (by Post 1s. 4d.). 

For Prospectus and further particulars apply to JAMES RarTeEr, Secretary. 


OWENS COLLEGE, VICTORIA | 
UNIVERSITY, MANCHESTER. 
CHEMISTRY COURSE. 


Full Particulars of this Course, qualifying for the Victoria University 
| Degrees in Chemistry and the College Technological Chemistry Certificate, 
| will be forwarded on application. 


| The Session commences on October 5. } ; 
{ S. CHAFFERS, Registrar. 
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UNIVERSITY COLLEGE, LONDON. 
ENGINEERING AND ARCHITECTURAL 
DEPARTMENT. 

ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 
SESSION 1897-8 
The COURSES of INSTRUCTION in ae anical, Civil, and Electrical 
Engineering and Architecture COMMENCE on OCTOBER 5. They 

sd to cover periods of two and three years. 
urs of the Courses, of Entrance Scholarships, of the Matriculation 
and of the Fees, may be obtained from the SECRETARY. 
PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.1.C.E. 
ELECTRICAL ENGINEERING, J. A. FLemine, F.R.S 
CIVIL ENGINEERING, L. F. Vernon Haxcourr, M.I. Cc. E. 
ARCHITECTURE, T. ROGER SMITH, F.R.LB.A 
PHYSICS, G. Carey Foster, F.R.S | 
CHEMISTRY, W. Ramsay, F-.R.S. 
APPLIED MATHEM AT ICS, K. Pearson, F.R.S. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hit, F.R.S. 
The new Wing of the College, opened by H.R.H_ the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Labora atories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 


are arran 
Parti 
Examination, 











The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ELECTRICAL ENGINEERING. 


Professor ANDREW GRAY, LL.D., F.R.S., will begin, in OCTOBER 
next, a Systematic COURSE of INSTRUCTION in Electrical Measure- 
ment and Practical Electricity. The Physica al Laboratory is fully equipped 
with a Compound Steam Engine, Dynamos, Transformer, Secondary 
Battery, and the most approved modern Measuring Instruments for all 
Branches of Electrical E ngineering. Laboratory Fees at the rate of £1 15. 
per Term for six hours per week, Composition Fee for all College Lectures 
for th ne Session, £10. 

Applications for Calendar, Prospectus, and general information to be 
made to 


J. E. LLOYD, M.A., Secretary and Registrar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 


YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 

The SESSION 1897-8 will begin on THURSDAY, Ocroser 7. Students 
are expected to enter their names on Wednesday, October 6, between 2 and 
4 p.m. 

Further information on application. 


LUCY J. RUSSELL, 


Honorary Secretary. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
SESSION 1897-98. 
The Session begins October 11. 


f Courses of Instruction are arranged 
in the Departments: (1) Language and Literature, (2) Chemistry and 
Metallurgy, (3) Natural Sciences, (4) Mathematics and_ Physics, 
(s) Engineering, (6) Agriculture. The various Laboratories and Works hops 
are fully equipped. Preparation for London University Examinations. | 
Prospectus may be had from the SECRETARY. 


UNIVERSITY COLLEGE OF NORTH 
WALES. | 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 
Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in BOTANY. Salary, £120. 
Applic: ations and Testimonials should be received not later than 
We vesday, September 1, by the undersigned, from whom further par- 
ulars may be obtained. 


JOHN EDWARD LLOYD, M.A., 
Bangor, July 7, 1897. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY | 
OF WALES.) 

Applications are invited for the post of ASSISTANT LECTURER in 

ZOULOGY and DEMONSTRATOR in BIOLOGY 


Applications and Testimonials should be forwarded on or before Saturday, 
September 18, 1897, to the undersigned, from whom further particulars may 


% obtained. 
J. AUSTIN JENKINS, B.A., 
University College, Cardiff, July 26, 1857. 








Secretary and Registrar. 


Secretary and Registrar. 


| CHEMISTRY. 


SCHOOL OF AGRICULTURE, GHIZEH, 
near CAIRO. 


The EGYPTIAN MINISTRY OF PUBLIC INSTRUC FION 
requires the Services of a TEACHER of MATHEMATICS 
PHYSICS for the School of Agriculture, Ghizeh. Subjects to be taught in 
English. University Graduates who have made Physics their prit — 
subject will be preferred. Teaching hours, three daily; Fridays excepted 
Summer vacation not less than two months annually. Salary about £2 
per annum (L.Eg. 288), rising to about £303. Allowance for passage out to 
Egypt. Applications, sey ogee by copies only of Testimonials, 
be sent before August 25, 1897, to the Principal of the School, W. C. 
a og Nz1E, Esq., D.Sc., Gallen, Midlothian, to whom Candidates may 
apply, » by letter, for further information. 


MASON COLLEGE, BIRMINGHAM. 


I.—PROFESSORSHIP OF MENTAL AND MORAL PHILO- 
SOPHY, AND POLITICAL ECONOMY. 
Il.—PROFESSORSHIP OF METALLURGY. 

The Council invite applications for the above Professorships. 

Applications, accompanied by thirty-five copies of Testimo nials, should 

be sent to the undersigned, not later than Saturday, September 18. 

The Candidates elected will be ~~ to enter upon their duties as 

soon after October 1, 1897, as possib 

Further particulars may be obta sined from 


GEO. H. MORLEY 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, EDINBURGH. 
Applications are invited for the Post of ASSISTANT PROFESSOR of 
CHEMISTRY. Salary, £125 per annum 
For particulars apply to the PRinciraL, with whom Applications ought 
to be lodged on or before August 15. 














Fo Secretary 





DAVID LEWIS, Treasurer. 
20 York Place, Edinburgh, July 24, 1897. 


THE YORKSHIRE COLLEGE, LEEDS. 
A LECTURER in AGRICULTURE is required for Six Mo aths, from 


October 1, to give Extension Lectures on Agriculture and the Manz nt 
of Small Holdings and Allotments. Guaranteed minimum income of £25 
for the Six Months. For particulars apply to the Secrerary. Applica- 
tions, with Testimonials, must be received by Saturday, August 14. 


THE YORKSHIRE COLLEGE, LEEDS. 
Applications for a Vacant DEMONSTR: \TORSHIP in Be ve CHEM- 

ICAL DEPARTMENT will be received up to August 21. Salary, £100. 
Particulars may be had on application to the REGISTRAR. 


THE YORKSHIRE COLLEGE, LEEDS. 
An ASSISTANT-LECTURER in BOTANY will be Required in 
October. Salary, £150. 
Particulars on application to the REGISTRAR. 


- BATTERSEA POLYTECHNIC, S.W. 
The Governing Body require the service of a DEMONST a ood in 
Salary, £100 per annum. For particulars, send stampe 
addressed envelope, not later than August 7, to the SECRETARY. 


THE GEORGE HENRY ES 
STUDENTSHIP will be Vacant in October next. fam 


should be addressed, before September 15, to Dr. J. N. LANGLEY, 
F.R.S., Trinity College, Cambridge. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W. 


A COMPLETE COPY OF « NATURE ” 


from its commencement in 1869 until the present time, to be Solc A cheap. 
Vols. for first Ten years bound. What offers?—Apply, ““W 
clo NaTuRE Office. 


MINERALS FOR SALE. 


Large and Valuable Cx Mlectic yn of MINERALS to be So Id, in its entirety, 
by Private Contract. This Colle ection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly 100 years 
ago, and has been in the possession of members of the same family ever 
since, 

Specimens (many thousands in number) are in splendid condition. 

For full partic ulars apply to “R.,” care of the Publishers of Nature. 


W. G. PYE, 30 St. Andrew’s Street, 









CAMBRIDGE. 
SCIENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH LABORATORY, Cambridg 








MANUFACTURER ¢ oF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 








c NATURE [JuLy 29, rata 





Res c A Ss =E I. Rs A, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 


GRADIENT-TELEMETER LEVEL (J. Suoxt’s Patent), 


With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 
avoided. 


14-inch, £22. 
WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C, 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.’ Saines: “1054 HOLBORN.” 


TOWNSON a NWMERCER. 
Wholesale and Export Department: —34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11,663. Established A.D. 1798. 
Telegraphic Address: ‘*‘ TOWNSON, LONDON.” 
MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 
LABORATORY OUTFITTERS. 


(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars. ) 


Manufacturers by appointment to the Director-G ene eral of Stores for India, Crown Agents for 











Colonies. Science and Art Department, Oxford and Camb a e Universities, Royal Arsenal 
Royal Military Academy, London School Board, &c., and most of the Co yunty Councils and 
Technical Institutions 


Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 

Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engrz avings, price 2/6, 
or by post, 3/- (free to Colleges and School s). 





SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4-4! Si. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Eurysecope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. 

CATALOGUE POST FREE. OPEN. 








CLOSED. 


PERKEN, SON & RAYMENT, °.!358" 2822 LONDON. ‘OPTIMUS. 





HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, ww. Cc. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
' . Best Make. THICK SPARKS. 
HARVEY & PEAK Focus Tube—PALLADIUM. 
NDON et 99 Penetrator. 
- — “~ Ordinary. 
SCREENS, TUBE HOLDERS, &c. 








Testimonials and Proofs can be seen. 
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The WINTER SESSION will commence on FRIDAY, October rt. 

The Hospital is the largest general Hospital in the kingdom, and contains 
nearly 800 beds. Number of In-patients last year, 11,337 ; Out-patients, 
158,002 ; Accidents, 14,625. 

Surgical Operations daily. Major Operations in 1896, 2,196. 

Appointments :—Sixty qualified resident or salaried Appointments are 
made annually. Dressers, Maternity Assistants, Clinical and Post-mortem 
Clerks are appointed every three months. All Appointments are free to 
Students of the Hospital. Resident Officers have free board. 

SCHOLARSHIPS AND Prizes.—Entrance Scholarships, value £120, £60: 
£60, £35, 430, and £20, will be offered for Competition at the end of 
September. Numerous Scholarships and Prizes are given annually. 

FEES.—120 guineas in one payment, or 130 guineas by instalments. A 
reduction of 15 guineas is allowed to the Sons of Members of the Profession. 

Luncheons or Dinners at moderate charges can be obtained in the 
Students’ Club. The Students’ Clubs Union, embracing all the Scientific, 
Social, and Athletic Clubs, is available to all Students. The Clubs Union 
Ground is at Lower Edmonton. 

The Metropolitan, Metropolitan District, East London, and South 
Eastern Railway Stations are close to the Hospital and College. 

For further information apply, personally or by letter, to 

MUNRO SCOTT, Warden. 

Mile End, E. 


ON THE GEOLOGICAL INVESTIGATION OF SUBMARINE ROCKS. 
By J. JOLY, M.A., Sc.D., F.R.S., 
Hon. Sec Royal Dublin Society. 
Being the Scientific Proceedings of the Royal Dublin Society, 
Volume VIII. (N.S.), Part VI., No. 58. 
Price 62. 


A NEW METHOD OF CONFERRING DISTINGUISHING CHARAC- 


TERISTIC APPEARANCE UPON ILLUMINATED BUOYS AND | 


BEACONS, FOR HARBOURS, ESTUARIES, AND RIVERS. 
By JOHN R. WIGHAM, M.R.LA.,, 
Member of the Council of the Royal Dublin Society. 
Being the Scientific Proceedings of the Royal Dublin Society, 
Volume VIII., Part VI., No. 60. Price 6d. 
London: WILLIAMS & NORGATE, 14 Henrietta Street, 
Covent Garden, W.C. 


THE AERONAUTICAL JOURNAL. | 


FOR JULY. 
LANGLEY’S FLYING MACHINE. 
THE THEORIES OF FLIGHT. 
ANDREE'S BALLOON. 
RECENT INVENTIONS. 

Price 2s. 
KING, SELL, & RAILTON, Lrp., Printers and Publishers, Bolt Court, 
Fleet Street, London. 


EFFECTS of the WEATHER upon VEGETATION. 
A LECTURE BY 
JOHN CLAYTON 
Symons's Monthly Meteorological Magazine :—“ This is one of the most 
instructive and original lectures that we have seen for a long time. Mr. 
Clayton is evidently a keen, painstaking and‘ very original investigator ; 
and instead of the lecture being a series of platitudes and quotations, as is 
generally the case, it is almost wholly the result of investigations carried 
out with great care and patience during many years. 


The Lecture to be had from the Author, 
J. CLAYTON, 16 WaTerR Lang, Braprorp. Price Sixpence. — 


Just Published, Price 5s. net. 


RESULTATE AUS DEN BEOBACH.- 
TUNGEN DES VERANDERLICHEN STERNES » AQUILAE. 
Inaugural-Dissertation zur Erlangung der eacentieds der hohen 
Philosophischen Facultat der Georg Augusts Universitat zu Gottingen, 
vorgelegt von WILLIAM J. S. LOCKYER, M.A., Ph.D. 

London: DULAU & CO., 37 Soho Square, W. 


Just Published, 64 pp. Demy 8vo, in Paper Covers, 1s. 
THE ORIGIN OF THE CELESTIAL 
LAWS AND MOTIONS. 

By G. T. CARRUTHERS, M.A. 
BRADBURY, AGNEW, & CO., The Whitefriars Press, 
Tonbridge. 

THE CHANGE OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS-HUXLEY 
CASE, on NOAH’S FLOOD. 2d. W. REEVEs, 185 Fleet Street, E.C. 
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J. ORME & CO. 


65 BARBICAN,BLONDON,E.C. 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 
FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 
Xe. 
NEWTH’S POTASSIOSOOPES. 1/-, 1/6, 2/6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &. 





Separate Lists of Chemical Apparatus, Chemicals, Electrival 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 


. ORME & Co., 
65 BARBICAN, LONDON, E.C. 


DENT’S WATCHES. 





With One Plate. | 


Highest Quality. Moderate Price. 
| GOLD KEYLESS LEVER WATCHES. 
| 





GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by “Post on application. 


| E. DENT & CO. 
| Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
DENT 61 STRAND, W.C. 
TRADE MARK. LomDvpDon. 


THE SUMMER SESSION. 








FOR 


HENRY CROUCHS MICROSCOPES 


Write for Catalogue to 


BARBICAN OPTICAL WORKS, 


92 DUNCOMBE ROAD, LONDON, N. 
THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT OMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Calendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Ejectrical Thermometers for Investigating Earth Tempera- 
tures, as sup 11~ to several of the leading Observatories. 
Caliendar & Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method 
PARTICULARS AND PRICES ON APPLICATION. 
QgARTE FIBRES on Frames, about 64, 113, and 16 inches long, at 5s., 


7s. 6d., and 10s. per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, ey anew form of Rocking 
Microtome for Cutting F at Sections. 
Latest Improved Pattern ‘** Cambridge” Rocking Microtome, 
pri ce £4 4s. 





Lllustvated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 
Address all Communications: 





‘“‘Instrument Company, Ltd., Cambridge.” 








Cli 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF een AND orNen 
SCIENTIFIC APPLIANCES AND CABINETS. 

_ Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 45. Pocket Boxes, 6d., od., 18.5 158. 6d. Zinc relaxing 
Boxes, od. » 18., 18. 6d., 25. Store Boxes, 2s. 6d. » 45.,558.,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 

sreeding Cage, 2s. 6d., 45., 55., 75. 64. Botanical Cases, japanned double 
tin, rs. 6d , 2s. 9@., 35. 6d., 45. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements "for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢,; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3d., 
1S. 5 Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil “aan for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 

36 STRAND, LONDON, W.C. _(Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, dra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bona Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormipbora (preserved) ; Leptoplana ; Lineus, Am shiseme} Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; pas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; a, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., 

For prices and more detailed lists ean to 

Biological Laboratory F Plymouth. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, EC. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


er "HISTORY AGENCY, 

158 BROMPT ON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slides 
of Rocks, ‘and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
cryst allized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly f parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 








_THE DIRECTOR. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14. CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 








Apparatus for estimation of sulphur in spent oxide. 








Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telephone Number— 2038. 
_ Sion t0n-F DICKARD 
‘AMBER’ 
AND 
For HAND or STAND. 
With Time and In- 
THORNTON-PICKARD, Lvo., alTancHAM. SHUTTER. 
C0SS0 DEGREES OF VA 
Tubes containing Specimens of Fluor- 
67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. — 
TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 
No SuuTTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- 
TAN GuINNEsS, Madame ApvE.INA PatT1, &c., &c. Patent Pamphengos 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 

avings stage, 3 s oo Lecture Sets, Science bjects 
oy rr : e2... a gh my 4. “w. " Cc. HUGHES 
19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
PROMPT PAYMENT OF CLAIMS. 
Secretaries—W.C. MACDONALD and F. B. MACDONALD 

Spectrometers, Spectroscopes, » Optical 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROs.), 


AND EVERY LABORATORY REQUIREMENT. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER,’ 
CAMERAS, 
£ 
RUBY.’ 
3 _— Stantaneous 
atalogue Free from 
TUBES SHOWING DIFFERENT 
ACTUAL MAKER, 
escent and Phosphorescent Minerals, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
THE MOST PERFECT. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 
EsTABLISHED 1782. 
LIBERAL LOSS SETTLEMENTS. 
LOSSES PAID OVER £20,000.000. 
Benches, &c., &c. Instruments for a purposes Mapeeerinem to Clients 
56 Crogsland Road, Chalk Farm, London, N.W. 
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VOLUME IIL. 


A NEW SYSTEM OF MEDICINE. 


CLIFFORD ALLBUTT, M.A., M.D., F.R.S. Vol. 


NOW READY. 


By many Writers. Edited by Tuomas 


III. Containing—Certain General Diseases, Diseases of the 


Stomach and Bowels. 8vo, 25s. net. The Contributors to this Volume are—Dr. W. H. Allchin, Mr. Herbert Wm. 
Allingham, Mr. Anthony A, Bowlby, Prof. John Rose Bradford, Dr. T. Lauder Brunton, Dr. W. B. Cheadle, Dr. W. S. 


Church, Dr. Louis Cobbett, Dr. W. Lee Dickinson, Dr. W. 


Fenwick, Dr. Archibald E. Garrod, Mr. R. F. 


Howship Dickinson, Prof. Julius Dreschfeld, Dr. W. Soltau 


C. Leith, Dr. Patrick Manson, Prof. W. S. Playfair, Dr. Charles Henry 
Ralfe, Sir William Roberts, Dr. Humphry Davy Rolleston, 


Prof. K. Saundby, Dr. Eustace Smith, Dr. J. Kent Spender, 


Dr. George F. Still, Mr. J. R. Stocker, Mr. Frederick Treves, Dr. W. Hale White, Dr. W. A. Wills, and the Editor. 


Sixth Edition, Revised and Enlarged. 


THE ELEMENTARY PART OF A 


TREATISE ON THE DYNAMICS 


OF A SYSTEM OF RIGID BODIES. Being Part I. of a treatise on the whole subject. With numerous Examples. 


By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., 


&e. 8vo, 145. 


Crown 8vo, 8s. 6d. net. 


THEORY OF ELECTRICITY AND MAGNETISM. 


By CHARLES EMERSON 


CURRY, Ph.D., with a Preface by LUDWIG BOLTZMANN, Ph.D., D.C.L. (Oxon.), Professor of Theoretical 


Physics in the University at Vienna. 


MACMILLAN AND CO., LIMITED, LONDON. 





THE ALBION S.S. COMPANY (LIMIT E D). | 


FORTNIGHTLY CRUISES | 
FROM 
NEWCASTLE-ON-TYNE to NORWAY. 
The Finest YACHTING STEAMER afloat. No Upper Berths. 
MIDNIGHT SUN, 3178 Tons, 3500 H.P. 
Sailings :—JULY 31; and AUGUST 14. 
Fares from 12 Guineas, including first-class table. 


For Itinerary, &c., apply to M/DN/IGHT SUN PASSENGER 
SUPERINTENDE N T, Mercantile Cha ambers, Newcastle-on-Tyne. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 





Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
98 Geological Hammers. 
s,» Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 


JAMES R. GREGORY & CO. 


RES AND OFFICES: 
_1 KELSO PLACE, KENSINGTON, W. 


HOLLOWAY’S OINTMENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 





ORIENT COMPANY'S YACHTING 
CRUISE 


TO THE BALTIC. 
The Steamship GARONNE (3901 tons register) 
Will leave LONDON August 25, visiting : 
CUXHAVEN, BRUNSBUTTEL (Baltic Canal) HOLTENAU 
KRONSTADT, ST. PETERSBURG (for Moscow), STOCKHOLM 
WISBY, COPENHAGEN, and CHRISTIANIA, 
Arriving back in London on September 23. 
Fares from 35 Guineas. 
— Band, Electric Light, High-class Cuisine. 
M: F. GREEN and CO. \ Head Offices 
—— { ANDE RSON, ANDERSON, and Co. § Fenchurch Avenue. 


For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 


E.C. ; or to the West End Branch Office, 16 Cockspur Street, 5.W. 








ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS: 
repayable on demand. oe vas 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 





THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


FOR BREAKFAST AND SUPPER. 








NOT. ICE. — Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « a rm 


| 

| 
pm & 

Yearly. . Oa a a a ee é 8 o 
Half- aeide Sri ON cei tc oilg este Mai ae > 14 6 
Quarterly , ah o 7 6 

To ALL PLAcEs Aseosn 3 i— 

| OE a er ere 
Half- “yearly Ue ee ee ee . 6 
Quarterly : ° ° 


CHARGES FOR ADVERTISEMENTS. 


£ & 
Three Linesin Column ....... o 2 
Per Line after . ' so & 8 


One Eighth Page, ¢ or Quaster Column . o 18 
Quarter Page, or Half a Column ... 1 15 
Half a Page, ora Column ...... 3 5 
Whole Page ..... es 


cooaw oR 


Cheques and Money a payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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Chemical and Physical Apparatus 


We publish the following Catalogues, which are supplied free to Science Teachers: 
CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (now in Press). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell. 
PHILIP HARRIS & CO., Ltd., 

144 EDMUND STREET, BIRMINGHAM. 

CROSS SLE WYV’S O1I:Z EnNGIIN ES. 


PORTABLE OIL ENGINES. 
ECONOMICAL, 
POWERFUL, 
EFFICIENT 








Suitable for all classes 
of Agricultural 
Work. 


REFERENCES, dc., ON 


Cost of Working: a | 
ZA\D etl APPLICATION. 


HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER, 
: NEW AND IMPORTANT. a 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 
This new Contact Breaker, the invention of Mr. James Kino, A.1.E.E., affords enormously increased facilities for working with the Ruhmkorff 
Coil, and to experimenters with RONTGEN’S X-RAYS will prove invaluable. /¢ can be adapted to almost any existing Coil at a cost ef £2 10 0 
The following are some of its special features :— 
The Battery power required is 25 per cent. less, and the Spark-length yielded is increased 15 per cent. 
The speed of the make and break can be controlled. 
It produces the same effect as a mercury interrupter without any of the trouble. 
The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
diminished. 
When once set in motion it requires no attention 
W. WATSON & SONS’ Coils may be had fitted with the “‘ Vril’’ Contact Breaker at an extra charge of ros. 6d. if specified at the time of ordering. 
The ‘‘ Vril” Contact Breaker may be seen in action by, prospective purchasers on presentation of card. 
Full particulars, also Catalogue of every requisite for working with RONTGEN'S X-RA VS (Dep. No. 7), post free on application to 
W. WATSON & SONS (Zs¢adlished 1837), Opticians to H.M. Government. 
Sole London Address : 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals 
aris Universal Exhibition, 1889, &c. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices aie : sn from £5 to £7 Ts. 


This famous Instrument has ¢Avee circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

‘*Tagnitz, Russia, February 1892. | 

‘*I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 

Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) **Count Bere.” 
** 66 Victoria Street, S.W., March 1, 1892. 

“ The large Watkin Aneroid Barometer you sold me is perfect. By taking 3 or 4 readings I can measure the height of 

a mantel-piece—i.e., I can swear to its being about half-way between one-third and half of 10 feet—the mantel-piece being 
4 feet. (Signed) ** J. M. Goruam (Messrs. Drake and Gorham).” 


manner: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.G. 


Printed by RicHarp CLay anv Sons, Limrrep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMILLAN 
AND Co., LimiTEp, at 29 Bedford Street, London, W.C., and THE MacMILLaANn Company, 66 Fifth Avenue, New York.—Tuurspay, July 29, 1897- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—Worpswortn. 
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~ NEWTON & CO +S Tue Davies Moror Co., Lrp., Successors to 
4 o 


NALDER BROS. & GO. tonoon. 


D’ARSONVAL GALVANOMETER 


Delivered Free anywhere in U.S.A. for #32 C.0.D. 


Write for 
CATALOGUES 


D'ARSONVAL 
CALVANOMETER 


(As illustrated), 


VERY PORTABLE. 








Tourist’s Telescope, with Caps and Strap, £2 ros. to £3 35- 
Race Grass, in Sling Case, £1 10s. | 
Ditto, with changing Eye Lenses, £3 10s. to £5. | 
Orera GLAsses, in Case, from 15s. 
Atuminium TELEscopE, Portable, with Caps and Strap, from £4 4s. 
ALumINiuM Frecp or Race Gxass, in Case, with Strap, from £3 ros. 
Atuminium Dirto, with 3 Sets of Eye Lenses, in Case, from £5 5s. 
ALuminium Opera GLasses, from £2 155. 


NEWTON & CO. 


OPTICIANS TO THE QUEEN AND GOVERNMENT, 
3 FLEET STREET, LONDON. 


SENSITIVE. 





IN STOCK. 
» £5 00 
te NO AGENTS 
IN 
U.S.A 


GRIFFIN’S ; | NEGRETTI AND ZAMBRA’S 
PURE FILTER PAPERS. BaROGRAPHS AND THERMOGRAPHS, 


Specially made of purest Materials and severely — 
tested, are good and cheap. = oes te 


GRIFFIN’S RHENISH FILTER PAPER is a strong 
and thick, yet soft and | 
flexible paper. without any 
pin holes, and filters more 
perfectly than any other | 
paper in the market, except 
the Swedish, which is so | 
much more expensive. Its | 
Ash Residue is very small. | ££ 

It filters Sulphate of — : : 
Barium freshly precipi- : ———_ = : 
tated in the cold quite | fhe Barograph is fitted in a Mahogany Case with Glass Front, as shown 
clearly, and when _ hot | above. The Thermograph is mounted in a japanned Metal Case with Glass 
brilliantly. There is no other | Front, for either indoor or outdoor use. The above give continuous records 
eae th » mast ve h: il | 22 Charts, which only require changing once a week, and are invaluable to 
paper in the market that wi invalids and others who are unable to take daily readings of the ordinary 
do this except the Sw edish. instruments. Price of each, with supply of Charts for one year, £6 10s. 

A Price List of Griffin’s Rhenish Papers, thick and thin; 
ud Brice List of Giifin’s Rhenish Papers, thick and thin NEGRETTI & ZAMBRA, 
Munktell’s Swedish and English Papers, both in Sheets and | SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
Circles, all of the finest quality, direct from the Mills at cheap 88 HOLBORN VIADUCT, E.C. 
prices, sent POST FREE. Branches: 45 CORNHILL, and 122 REGENT STREET. 






ry 
2) fa db> 


22 Soo 


« 
(é 
. 
¥ 


*. 














c\i NATURE 


[AucusT 5, 1897 





CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute's CentTrat TECHNICAL | 
Cotiece (Exhibition Road) are for Students not under 16 years of age; | 
those at the Institutes Tecunicat Co.iiece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- | 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, | 
Basinghall Street, E.C } 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisirion Roap, S.W.) | 
<A College for higher Technical Instruction for Students not under 16 pre- 
aring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 
Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
r > eee > Das . 
Physics and Electrical Engineering { —— Breton, F.R.S., Past Pres. 
Chemistry y oa me { +> pemomnene, Ph.D., LL.D., 
Mechanics and Mathematics O. Henrici, Ph.D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E. c ) 
Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 


Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. THompson, D.Sc., F.R.S. 


ENGINEERING AND CHEMISTRY. | 
| 
| 


Mechanical Engineering and\w » . = : 
MMndhematice 3 a shi W. E. Datsy, M.A., B.Sc., M.1.M.E. 
Chemistry R. Mevvora, F.R.S., F.1.C. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 


F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., Principal. 
DAY CLASSES—SESSION 1897-98. 
1897, to Friday, June 3, 





The Session extends from Tuesday, October 5, 
1898 

‘hese Classes provide Courses of Study extending over one or more years, 
suitable for Students who have previously passed through the C urriculum of 
a Secondary School. The principal Courses are :—Physical and Chemical, 
Mechanical Engineering and_ Electrical Engineering. There are also 
Classes in French, German, Drawing, and Practice of Commerce. Class 
Fees, from £1 1s. to £4 4s. Session Fee, 410 10s. 

There is also a Preparatory Course of Instruction for Agricultural 
Students. Session Fee, £5 5s. An extract from the Calendar of the 
College, giving particulars of the Day Classes, and of the various Appliances, 
Laboratories, and Workshops available for instruction, may be had on 
application to the LiprartaAn, at the College, or to the TREASURER of 
George Heriot’s Trust. 

DAVID LEWIS, Treasurer. 

Treasurer's Chambers, 20 York Place, Edinburgh, 

July 14, 1897. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 


The Sessien 1897-8 will begin on Thursday, October 7. Students are 
expected to enter their names between 2 and 4 on Wednesday, October 6 
Mrs. Fawcerr will deliver the Inaugural Address at 4.30 p.m. on 


Thursday, October 7. 
Lectures are given in all branches of General and Higher Education. 


Taken systematically they form a co nnec ted and progressive Course ; but 
a Single Course of Lectures in any subject may be attended. 
Courses are held for all the University of London Examinations in Arts 


and Science, for the Teacher's Diploma (London), and for the Teacher's 
Certificate (Cambridge). 
Six Laboratories are open to Students for Practical Work. 
The Art School is open from 10 to 4. 
Students can reside in the tT Re 
Y J. RUSSELL, Honorary Secreta ary. 


THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Principac—G, W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-InstrucToR—C. CAPITO, M.I.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop | 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and ry o and Preliminary Tiihine for 
Students entering Cooper's Hill and the Central Institution. 


| Latin ... eee eee 
| Hebrew (Goldsmid Professorship)... 
| Archeology (Yates , 


UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and o, 
SCIENCE (including the Indian and Oriental Schools and the Department 
of Fine Arts) will beginon OCTOBER 5. The Introductory Lecture will 
be given, at 3 p.m., by Prof. J. SULLY, M.A., LL.D. 


Proressors OR TEACHERs. 


0 «. A. E. HOUSMAN, M.A. 
Greek ... = A. PLATT, M.A. 
The Rev. Dr. D. W. MARKS. 
P. POSTGATE, M.A., Litt.D. 
a A. GARDNER, M.A. 
Egyptian Archzology (Edwards W. M. FLINDERS PETRIE 
Professorship) j D. »D. 
English (Quain Professorship) -. W. P. KE R. M. 
wo le ni « F.C. MONTAG UE, M.A. 
i osophy of Mind and Logic (Grote \ I 
Professorship) at eae & SULLY, M.A., LL.D. 
Politicai Economy . . H. S. FOXWELL, M.A. 
Statistics (Newmarch Lectureship) Vacane 


SuBjEcTs. 


Comparative Philology 


Architecture T. ROGER SMITH, F.R.I.B.A. 

Fine Arts (Slade Professorship) FREDK. BROWN. 

French ... ves .. H. LALLEMAND, B.-és-Sc. 

German . ‘im a on . Vacant. 

Italian ... ~- aa el .. F. DE ASARTA 

Mathematics ... - one «. M.J.M. HILL, M. A., D.Sc., F.R.S. 
| Chemistry W. RAMSAY, "Ph.D... F.R.S. 


ben AN HARLEY, M.D. 
Phy sics (Quain Professorship). CAREY FOSTER, B.A., F.R.S. 
Zoology (Jodrell Professorship) _ ... W. F. R. WELDON, M.A., F.R.S. 
Botany (Quain Professorship) .. F. W. OLIVER, M.A., D.Sc. 
Geology (Y ates-Goldsmid Professor-) The Rev. T. G. BONNEY, D.Sc., 
ship) ‘ ‘i LL.D., F.G.S., F.R.S. 
Physiology (J« sdrell Dectenidiied... E. A. SCHAFER, F.R.S. 
Hygiene and Public Health .. W. H. CORFIELD, M.A., M.D. 
Pathology and Morbid Anatomy ... SIDNEY MARTIN, M.D., F.R.S. 


Applied Mathematics and Mechanics { — M.A., LL.B., 
(= HUDSON BEARE, B.A., B.Sc., 


Pathological Chemistry 


Mechanical Engineering ... M. Inst.C.E 


J. A. FLEMING, M.A.,D.Sc.,F.R.S. 
oth ai at . L. F. VERNON- HARCOURT, 

Civil Engineering . ie ~it M.A., M.Inst.C.E. 

Roman Law ‘ A. F. MURISON, M.A., LL.D. 

Jurisprudence J. PAWLEY BATE, M.A., LL.D. 


Electrical Engineering 


Law (Quain Chair) .. as .. AUGUSTINE BIRRELL,Q.C.,M.P. 
Indian Law . _ ~ .. J. W. NEILL. 

Sanskrit.. a ‘ ” «. C. BENDALL, M.A. 

Pali me a ss i‘ oo to Os eee DAVIDS, Ph.D. 
Arabic .. im : ie .. §. A. STRONG, M.A. 

Persian .. ~ a me .. E. DENISON ROSS, Ph.D. 
Hindustani. on .. J. F. BLUMHARDT, M.A. 
Marathi - i bai .. J. W. NEILL. 

Tamil ... ow ed 3 .. R.W. FRAZER, B.A., LL.B. 
Burmese . a -. R. F. St. A. St. JOHN, M.A. 


Students of both sexes are admitted to all Classes, provided there is room, 
without previous examination. 


Scholarships, &c., of the value of £2000 are offered for competition 
annually. The —_ lations as to these, and further informatiun as to 
Classes, Prizes, &c., may be obtained from 


J. M. HORSBURGH, M.A., Secretary 


UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D, F-.R-.S., will begin, in OCTOBER 
next, a Systematic COURSE of INSTRUCTION in Electrical Measure- 
ment and Practical Electricity. The Physical Laboratory is fully equipped 
with a Compound Steam Engine, Dynamos, Transformer, Secondary 
Battery, and the most appr wed modern Me asuring Instruments for all 
Branches of Electrical Engineering. Laboratory Fees at the rate of £1 15 
per Term for six hours per week. Composition Fee for all College Lectures 
for the Session, £10 E ‘ d 

Applic ations for Calendar, Prospectus, and general information to be 
made to } 

J. E. LLOYD, M.A., Secretary and Registrar. 


UNIVERSITY COLLEGE OF NORTH 
WALES. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


Applications are invited for the post of ASSIST ANT LECTURER and 
DE MONSTR: ATOR in BOTANY. Salary, £120. 


Applications and Testimonials should be received not later than 


Wednesday, September 1, by the undersigned, from whom further par 


ticulars may be obtained. 
JOHN EDWARD LLOYD, M.A., Secretary and Registrar. 


3angor, July 7, 1897. 
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OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 


2 


PROSPECTUSES for the Session 1897-8 will be forwarded on applica- 
tion :-— 
I.—DEPARTMENT of ARTS, pox NCE, and LAW; and DE- 
PARTMENT for WOME 
1l.—DEPARTMENT of tn na 
111.—EVENING and POPULAR COURSES. 
Special Prospectuses can also be obtained of— 
1V.—DEPARTMENT of ENGINEERING. 
V.—DEPARTMENT of LAW. 
VI.—DEPARTMENT of PUBLIC HEALTH. 
VIL—DENTAL DEPARTMENT. 
VIII.—PHARMACEUTICAL DEPARTMENT ; and 
IX.—FELLOWSHIPS, SCHOLARSHIPS, EXHIBITIONS, and 
PRIZES. 
Apply to Mr. CornisH, 16 St. Ann’s Square, Manchester; or at the 


College. 
SYDN EY CH: AF F “ERS, Registrar. 


~ UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 4. 
Introductory Lecture, atq4 p.m., by Mr. RayMonp Jounson, M.B., B.S., 
F.R.C.S. 

The peentne for the Entrance Exhibitions will commence on Sep- 
tember 

Scholz hie, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3000 In-patients and 35,000 Out- 
a nae are treated during the year. Thirty-six Appointments, eighteen 

being resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from University College, Gower Street, W.C. 


R. J. GODLEE, M.S., M.B., B.A., F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1897-98 will open on TUESDAY, OCTOBER 5. 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
Prof. A. Gray, M.A., LL.D., F.R.S. 


Assistant Lecturers and Demonstrators, T. C. 
Baicuig, M.A., B.Sc., and E. Taytor Jongs, D.Sc. 
Prof. J. J. Doppiz, M.A.. D.Sc. 








PHYSICS .....0000 4 


CHEMISTRY... ; Assistant Lecturer and Demonstrator, F. MARSDEN, 
M.Sc., Ph.D. (Heidelberg). 
{ Botany—Prof R. W. Puivuips, M.A., 
BIOLOGY ...... Assistant Lecturer and Gecnciunbe to be 


appointed. 
Zoology—Prof. Puitie J. Wuire, M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Depz artment special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 1s. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, pPply for ‘Ss rem 
to the Secretary and Registrar, jJ.E - LL OY D, M.A, 


A GOOD COLLECTION of MINERALS 


(Bohemian, Austrian, &c.) to be Sold on very moderate terms. Also 
Bohemian Coins, 1100-1400 and later ; Archeological and Ethnological 
Objects ; a South Bohemian Herbarium gratis. Exchange and Corre- 
spondence wanted. —St UDENT Neromu cKy at Budweis, Bohemia. 





A Well-educated STUDENT, young, of 


good family, unfortunately pecuniarily interrupted in his studies, 
wishes to accompany a Traveller going abroad. Advertiser speaks 
nine Languages, and could take charge as Collector, Educator, Corre- 
spondent, &c. Requiring no Salary, will be thankful for good 
treatment.—Apply, ‘“‘ MineRvus,” c/o NATURE. 





MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 








BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 16, 1897. 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two or 
these. 

Particulars may be obtained by application to 

Christ Church, Oxford. A. VERNON HARCOURT. 


MINERALS FOR SALE. 


Large and Valuable Collection of MINERALS to be Sold, in its entirety, 
by Private Contract. This Collection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly roo years 
ago, and has been in the possession of members of the same family ever 
since. 

Specimens (many thousands in number) are 1n splendid condition. 

For full particulars apply to “‘ R.,” care of the Publishers of Nature. 


MASON COLLEGE, BIRMINGHAM. 


I.—PROFESSORSHIP OF MENTAL AND MORAL PHILO- 
SOPHY, AND POLITICAL ECONOMY. 
Il.—PROFESSORSHIP OF METALLURGY. 

The Council invite applications for the above Professorships. 
Applications, accompanied by thirty-five copies of Testimonials, should 
be sent to the undersigned, not later than Saturday, September 18. 
The Candidates elected will be required to enter upon their duties as 
soon after October 1, 1897, as possible. 
Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


GEORGE HERIOT’S TRUST. 
HERIOT-WATT COLLEGE, EDINBURGH. 
Applications are invited for the Post of ASSISTANT PROFESSOR of 
CHEMISTRY. Salary, £125 per annum. 
For particulars apply to the Principat, with whom Applications ought 
to be lodged on or before August 15. 








DAVID LEWIS, Treasurer. 
20 York Place, Edinburgh, July 24, 1897. 


THE YORKSHIRE COLLEGE, LEEDS. 
A LECTURER in AGRICULTURE is required for Six Months, from 


October 1, to give Extension Lectures on Agriculture and the Management 
of Small Holdings and Allotments. Guaranteed minimum income of £250 
for the Six Months. For particulars apply to the Secretary. Applica- 
tions, with Testimonials, must be received by Saturday, August 14. 


SCHOOL OF AGRICULTURE, GHIZEH, 
near CAIRO. 

The EGYPTIAN MINISTRY OF PUBLIC INSTRUCTION 
requires the Services of a TEACHER of MATHEMATICS and 
PHYSICS for the School of pm Ghizeh. Subjects to be taught in 
English. University Graduates who have made Physics their principal 
subject will be preferred. Teaching hours, three daily; Fridays excepted. 
Summer vacation not less than two months annually. Salary about £295 
per annum (L.Eg.288), rising to about £393. Allowance for passage out to 
Egypt. Applications, accompanied by copies only of Testimonials, must 
be sent before August 25, 1897, to the Principal of the School, W. C. 
MackeEnziE, Esq., D.Sc., Gullane, Midlothian, to whom Candidates may 
apply, by letter, for further information. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 

Applications are invited for the post of ASSISTANT LECTURER in 
ZOOLOGY and DEMONSTRATOR in BIOLOGY 

Applications and Testimonials should be forwarded on or before Saturday, 
September 18, 1897, to the undersigned, from whom further particulars may 
be obtained. 








. AUSTIN JENKINS, B.A., Secretary and Registrar. 
University College, Cardiff, July 26, 1897. 


THE GEORGE HENRY LEWES 
STUDENTSHIP will be Vacant in October next. Applications 
should be addressed, before September 15, to Dr. J. N. LANGLEY, 

R.S., Trinity College, Cambridge. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First hong yo Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


, ” 
A COMPLETE COPY OF “NATU RE 
from its commencement in 1869 until the present time, to be Sold cheap. 
Vols. for first Ten years bound. hat offers?—Apply, “ W., 
c/o NaTuRE Office. 
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CAMBRIDGE SOIENTIFIO INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Calenger! & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 
Electrical Thermometers for Investigating Earth Tem 
tures, as supplies to. to peyeral of the leadin =e = 

Callend hs’ Improved Patent Wire Bridges. 

Standard Ady Cols constructed on Messrs. Griffiths’ 
and Burstall’s Method. 
PARTICULARS AND PRICES ON APPLICATION. 


QqAnte FIBRES on Frames, about 6}, rx, and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus ¢ of the best quality. 


Section Cutting Appliances, inctuding anew form of Rocking 
Microtome for yetes t at Sections. 
Latest Improved Pattern *‘ Cambridge” Rocking Microtome, 
pr rice £4 ‘4s. 


Lilustrated Catalogue of Apparatus sent Post | Freeon receipt of 1s. 6d. 
Address all Communications: 
‘“‘Instrument Company, Ltd., Cambridge.’ 2 


-PHCENIX FIRE OFFICE, 


19 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secrerariges—W.C. MACDONALD and F. B. MACDONALD 
LOSSES PAID OVER £20,000,000. 





Just Published, 64 pp. Demy 8vo, in Paper Covers, 1s. 


THE ORIGIN OF THE CELESTIAL 
LAWS AND MOTIONS. 
By G. T. CARRUTHERS, M.A. 
BRADBURY, AGNEW, & CO., The Whitefriars Press: 
Tonbridge. 


~ THE CHANGE. OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS-HUXLEY'/ 


CASE, on NOAH'S FLOOD. 2d. W. Reeves, 185 Fleet Street, E.C. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
ee Geological Hammers. 
jae Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


TORES AND OFFIC 


1 KELSO PLACE, KENSINGTON, Ww. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
=z. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 


LownvDon. 











DENT 


TRADE MARK. 





J.& A. CHURCHILL, 
PUBLISHERS. 


THE QUARTERLY JOURNAL OF 
MICROSCOPICAL SCIENCE. 


Edited by E. RAY LANKESTER, M.A., LL.D., F.R.S,, 
with the co-operation of ADAM SEDGWICK, M. A. 
F.R.S., and W. F. R. WELDON, M.A., F.R.S. 

Contents of No. 158 (August), with Sixteen Plates, Price tos. 

The Adhesive Tentacles of Nautilus, with some Notes on its 
Pericardium and Spermatophores. By ARTHUR WILLEY, 
D.Sc. 

On some Modifications of Structure subservient to Respiration 
in Decapod Crustacea which burrow in Sand; with some 
Remarks on the Utility of Specific Characters in the genus 
Calappa, and the description of a new species of Albunea. 
By WALTER GARSTANG, M.A., Fellow and Lecturer of 
Lincoln College, Oxford. 

Notes on the Anatomy of Sternaspis. By Epwin S. Goop- 
RICH, B.A., Assistant to the Linacre Professor, Oxford. 

| On the Relation of the Arthropod Head to the Annelid Pros- 
tomium. By Epwin S. Goopricu, B.A., Assistant to 
the Linacre Professor, Oxford. 

On the Development of the Californian Hag-fish, Bde//ostoma 
Stoutz, Lockington. By BASHFORD Dean, Ph.D., 

Columbia College, N.Y. (Preliminary Note.) 

On the Diplochorda.—1. The Structure of Actinotrocha. 2, 
The Structure of Cephalodiscus. By A. T. MASTERMAN, 
B.A., B.Sc., Lecturer and Assistant Professor of Natural 
History in the University of St. Andrews, N.B. 

«” Subscription to the Volume o oe. Four Numbers, 40s., paid in advance, 


CARPENTER ON THE MICROSCOPE 
AND ITS REVELATIONS. 


Edited by the Rev. W. H. DaLiincer, LL.D., F.R.S. 

Seventh Edition, in which the first Seven Chapters have 
been entirely Re-written, and the Text throughout Recon- 
structed, Enlarged, and Revised, with 1000 [Ilustrations, 
1100 pages, 8vo, Cloth, 26s. ; Half-calf, 30s. 








With nearly 1200 Illustrations. 


A MANUAL OF BOTANY: 
By J. REYNOLDS GREEN, Sc.D., F.R.S., 

| Professor of Botany to the Pharmaceutical Society ;, eeoteet in Botany to 
the University of London and the Victoria University. 


Vol. I. MORPHOLOGY AND ANATOMY. Second Edition. 7s. 6d. 
Vol. Il. CLASSIFICATION AND PHYSIOLOGY. | tos. 


|'A CONTRIBUTION to the HISTORY of 
the RESPIRATION of MAN ; being the Croonian Lectures delivered 
before the Royal College of Physicians in 1895, with supplementary 
considerations of the methods of inquiry and analytical results. By 
WILLIAM MARCET, M.D., F.R.S. With Diagrams, Imp. 8vo, 
125. 6d. 


A HANDBOOK OF MEDICAL CLIMA- 
TOLOGY, embodying its Principles and Therapeutic Application with 
Scientific Data of the Chief Health Resorts of the World. By S. 
EDWIN SOLLY, M.D., M.R.C.S., late President of the American 
Climatological Association. Illustrated in Black and Colours, 8vo, 16s. 


A MANUAL OF CHEMISTRY. Theo- 
retical and Practical. By WILLIAM A. TILDEN, D.Sc., F.R.S., 
Pr = or of Chemistry in the Royal College of Science, Le ondon ; 
Examiner in Chemistry to the Department of Science and Art. With 
2 Plates and 143 W eedoute, Crown 8vo, tos. 


Prof. FRANK CLOWES and Prof. J. B. COLEMAN’S 


ILLUSTRATED CHEMICAL HANDBOOKS 
For Colleges, Organised Science Schools, and Schools generally. 
PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS. Sixth 


Lditio es 
QUANTITATIVE ANALYSIS. Fourth Edition. 10s. 
ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 
ANALYSIS. 35. 62. 
| ELEMENTARY QUANTITATIVE ANALYSIS. 4s. 6d. 


J. & A. CHURCHILL, 7 GREAT MARLBOROUGH St. 








| London : 
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iI... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. i. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 


GRADIENT-TELEMETER LEVEL (J. SHort’s Patent). 


With this Instrument a mach greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


avoided. 
14-inch, £22. 
WRITE FOR PARTICUL ARS. 


147 HOLBORN ‘BARS, LONDON, E.C. 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” te oti “1054 HOLBORN.” 


THE SUMMER SESSION. 


HORNTON-JSICKARD mess 


CAMERAS, FOR 


"AMBER’ & “RUBY.” HENRY CROUCHS MICROSCOPES 


For HAND or 7 gaa 
Write for Catalogue to 








From £5 3s it ; | “poorer 4 Pica 
RO a ha SHUTTER 18s. 6a. “ est 


lllustrated Catalogue Free. BARBICAN OPTICAL WORKS, 
THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 
92 DUNCOMBE ROAD, LONDON,N. 








SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4i<« S!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price S86 Gs. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Eurysecope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
: open and close. 
miamen CATALOGUE POST FREE. 


PERKEN, SON & RAYMENT, ‘totsom' cincus,” LONDON. ae 


“STRONGEST AND BEST.”—Health. 


Frys 


PURE CONCENTRATED 


tion of FRY'S PURE CUCOA and EXTRACT OF C @ CO a 


digestive value'ls Mecca, hat a OVER 200 GOLD MEDALS AND DIPLOMAS. 
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WATKINS & ‘DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OrHen 
SCIENTIFIC APPLIANCES AND CABINETS. 

‘Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 18. 6d., 2s. Store Boxes, 25. 6d., 45.,5s.,6s. Setting Boards, 
flat or ’ oval, from sd. to 15. 8d. Setting Houses, 9s. 6d., 11s. 6d., 145. 
Breeding Cage, 28. 6d., 45.) 58., 78. 6d. Botanical Cases, japanned double 
tin, rs. 6d , 2s. 94., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by ‘4 1S., 1S. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8d.—Our new Label List of ritsh 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements. for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 34. ; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic pm sme Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kin Benzoline and Oil a for sugaring, &c. (new and 
renee pattern), 2s. 6d. and ss. eac 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Bo nd Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 


or preserved by the best methods :-— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Am; pi 
Aphrodite, Arenicola, Lanice, Terebella ; pas, Balanus, Gammarvs, 





oe Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, | 


Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory Plymouth. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic ‘Cry stals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


THE _DIRECTOR. — 





F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants supplied for 


study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 


Funaria, and Pollen of Fir. Glass- -topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to he Department of 
Science and Art: -—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé's Hair, and Coral Limestone, 13s. 6@. each 
Set. Practical Demonstrations given in Mineralogy and Palzxontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 











phiporus ; Nereis, | 











[Aveust 5, 1897 





BIGGS & 60. 5 LIST OF TECHNICAL BOOKS, 


Physical Units. By MAGNUS ‘MACLEAN, M.A., D.Sc, 
R.S.E. Crown 8vo. Illustrated. Price 2s. 6d. 
si can safely be said that this book will find its way into every laboratory 
where physical facts are inv estigated."”—Nature. 
“A very useful book.” —Engineer. 
Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 


By A. RECKENZAUN. _Iilustrated. 





Electric Traction. 
Price 10s. 6d. 

Electricai Disteieutten. 
Illustrated. Price 10s. 6d 

Electric Light and Power. 
Illustrated. Price 5s. 

First Principles of Electrical Mugincering. By 
C. H. W. BIGGS. Illustrated. Price 2s. 6d 

First Principles of Electricity and Magnetism. 
By C. H. W. BIGGS. Illustrated. Price 3s. 6d. 

First Principles of the Locomotive. By M. ReyNnotps, 
Illustrated. Price 2s. 6d. 

First Evinstgtes of Building. By A. BLack. Illustrated, 
Price 3s. 6d 

First Principles of Mechanical Engineering. By 
IMRAY and BIGGS. Price 3s. 6d. 

Design of Alternate-Current Transformers. By 
R. W. WEEKES. Illustrated. Price 2s. 


By H. Kitcour and Others, 


By ARTHUR F. Guy, 


Theory and Practice of Mestre-Repesttion, By 


G. GORE, F.R.S. Price 1s. 


Alternating and Interrupted Electric Guevente. 


By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 


Practical Electrical sngpncnsing, Two Volumes, 
Imperial sto. Illustrated. Price £2 2s. 


BIGGS AND. CO.:,; 
139-140 SALISBURY COURT, FLEET STREET, E.C. 


ORIENT COMPANY’S YACHTING 
CRUISE 


TO THE BALTIC. 
The Steamship GARONNE (3901 tons register) 
Will leave LONDON Angust 25, visiting : 
CUXHAVEN, BRUNSBUTTEL (Baltic Canal), HOLTENAU, 
KRONSTADT, ST. PETERSBURG (for Moscow), STOCKHOLM, 
WISBY, COPENHAGEN, and CHRISTIANIA. 
Arriving back in London on September 23. 
Fares from 35 Guineas. 
String Band, Electric Light, High-class Cuisine. 
Ma: : { F. GREEN and CO. \ Head Offices 
managers \ ANDERSON, ANDERSON, and Co. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 





ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 

STOCKS and SHARES purchased and sold. 

The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


HOLLOWAY’S PILLS 


CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 


CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors, 
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Just Published, Price 5s. net. 


RESULTATE AUS DEN BEOBACH- 
TUNGEN DES VERANDERLICHEN STERNES » AQUILAE. 
Inaugural-Dissertation zur Erlangung der Doctorwiirde der hohen 
Philosophischen Facultat der Georg Augusts Universitat zu Gottingen, 
eaten von WILLIAM J. S. LOCKYER, M.A., Ph.D. 


London: DULAU & CO., 37 Soho Square, W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuHvuTTER, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Jilustrated Lists, 2d. 
See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


Highest Award. Supplied to the Royal ng gy Instituticn, Dr.H. Grat- 
Tan Guinness, Madame ApE.INA PatTTI, -, &e. Patent Pamphengos 
Science Lanterns. The Universal Lantern ne inch Condensers, 4- uk Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits i in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6¢.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d. ; Postage, 2d.. Pamphlets Free.—W. C. M a HE 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N 


PATHOLOGICAL LABORATORY, NEW 
MUSEUMS, CAMBRIDGE. 
THE JOHN LUCAS WALKER STUDENTSHIP. 
Apptications for this Studentship, ‘ ‘the holder of which shall devote him- 
self (or herself» to Original Research in Path« a. ; are invited, and should 
be sent, not later than October 15, 1897, to Dr. - Kanruack, Patho- 
logical Laboratory, Cambridge. to whom also ‘Applic ations for further in- 
formation regarding the Studentship may be addressed 

The Studentship, which is of the Ar nnual Value of £250, may b= held by 
gga of either sex, and is tenable under certain conditions for three 





OPTIGAL & SCIENTIFIC INSTRUMENTS. 


Benches, &c., &c. 


, Instruments for special purposes constructed to Chents’ 
own designs. 


Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.) 
56 Crogsland Koad. Chalk Farm, London, N.W. 


NATURAL SCIENCE. 


AUGUST, 1897. 

NOTES and COMMENTS :—Co-operation among Naturalists—Govern- 
ment and Provincial Museums—The Protection of our Fauna and Flora 
—Frou-Frou and Feathers—National Gevlogy—Microscopy in Man- 
chester—The Apparent Disappearance of the British Phyllopods—The 
raphy of Sc ience—A Biological Record—Natural Science in 
-Growth-Changes in the Spicules of Sea-Cucumbers—How a 
Brittle -Star Lives in Japan—A Botanical Discovery from Japan—Fungi 
and their Hosts—A Bacterium Living in Alcohol—John Jeftrey— 
Camel in E urope— Steenstrup, ; 








1.—The Influence of Woman in the Evolution of the Human Race. By 
Prof. Alpheus Hyatt, Boston Soc. Nat. Hist. 2 
I1.—Primeval Refuse Heaps at Hastings (Concluded). By W. J. Lewis 
Abbott, F.G.S. (With Two Plates). é i 
sees and the Development of Flowers. By G. W. Bulman, M.A., 
3.8 
IV.—P¢ sly morphism in the Algw. By Prof. G. Klebs. Translated, with 


Prefatory Note, by A. G. 
V.—On the Scientific 
F.R.S 
VI.—Initiation Rites « 
SOME NEW 


Tansley. 


Measure of Variability. By Prof. Karl Pearson, 
of the Arunta Tribes, Centr 
BOOKS :—Microscopic and Sys 


al Australia. 
tematic Stu idy 





of Madre- 

















The | 


porarian Cors als: by Maria M. Ogilvie (G. C. Bourne)—Lehrbuch der 
jogie: by R. Hertwig—Thri muugh a Pocket-Lens: by wad Scherren | 
(R I. Pocock)—Fa re de France : by A. Aclogque—The Young Beetle- 
Collector's Handbook : by E. Hofmann—Museums Associ 1 Report 
(R. H. Traquair)—Guide to Fossil Inver rtebrates and t Relics of 
Pri meval Life: by Sir J. W. Dawson—Ou r Natural lists —Botanical 
Biblicgraphy—Scraps from Serials—New Serials 
NEWS of UNIVERSITIES, MUSEUMS, and SOCIETIES. 





CORRESPONDE NCE: H. Gadow—A. S. V 
PRICE ONE SHILLING, 
DE NT & CO., 67 


COSSO 


ACTUAL MAKER, 


od ward. 
NET. 
St. James’s Street, S.W. 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes as eae - a 
escent an osphorescent inerals, 
67 FARRINGDON Salts, Crystate, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


London : J. M. 


| Medusoids, rs. 3d. per tube. 





MASON COLLEGE, BIRMINGHAM. 


APPOINTMENT OF DEmoustn Ae IN THE GEOLOGICAL 
EPARTMENT. 


The Council invite Bhs, on or before September 1, 1897, for the 
above Appointment, vacant in consequence of the election of Mr. Wm 
Boulton as Lecturer on Geology in the University College, Cardiff. The 
duties will commence on October 1, 1897. 

Particulars of the Stipend, conditions, and duties, will be sent on applica- 
tion to the undersigned, to whom all applications for the Appointment 


should be sent. 
GEO. H. MORLEY, Secretary. 





COUNTY BOROUGH OF PLYMOUTH. 


The Technical Instruction Committee invite Applications for the Appoint- 
ment of MASTER in the Department of Physics at their Technical Schools, 
Salary, £165. 

Candidates must be highly qualified and have good teaching experience. 
Appiications on or before August 18. Further particulars from 


Y. W. BYFIELD, Secretary. 


JAMES WOOLLEY, SONS & CO. Lto. 


Manufacturers and Dealers in every Description of 


C 7 EMICAL AND {PHYSICAL APPARATUS 





Catalogues Free on Application 





LABORATORIES SUPPLIED WITH EVERY 





SPECIAL TERMS TO TECHNICAL, 
VOLUNTARY, AND BOARD SCHOOLS. 


VICTORIA BRIDGE, MANCHESTER. 


EPPS’S COCAINE. 


COCOA-NIB EXTRACT. 


(TEA-LIKE.) 





The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—“* Cocaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve sumul: unt, supplies the needed ener; gy without unduly exciting 
the system. Sold only in labelled Tins. 


‘ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 45. doz. 
Amphioxus, 9¢. each. Echinus (large), ros. doz. 
Astacus, od. each. Cucumaria (large), rs. 4d. each. 
Anodon, 94. each. Apus, rs. each 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 1s. per tube. 
Scorpio, 1s. to 15. 6d. each 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to 10d. each. 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, rod. each. 
Pedicellina, rs. per tube. 
Salpa, rs. 6d. per tube. 
Ascidia, 8d. each. 
Raia, 1s. to 2s. 6d. each. 
Lacerta, rod. each. 








Noctiluca, 1s. 3d. per tube. 
Grantia, 1s. 34. per tube 
Sycon, 1s. 3d. per tube. 


Aurelia, rod. eac 

Coryne, 1s. per tube. 
Obelia, rs. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, rs. 6d. each. 
Nereis, 6d. each. 
Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 








xii NA a7 URE [AvcusT 5, 1897 


pepemcrewerens INDUCTION COILS, 


S 24-inch, £5. 3-inch, £6 6s. 4-inch, £9. 6-inch, 25. 





OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radiography of the 

highest standard of merit. Coils, Cells, Accumilators, Transformers 
INDISPENS- Crookes’ Tubes, Fluorescent Screens, &c 
ABLE TO 
BEGINNERS, 
because always 
ready for use, free 
from mechanical 
complications, 
and extremely 
easy to work. 
USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo- 
graphy. 


FOR HAND & TRIPOD. 








Price, }-plate, from £13, complete. 


Patterns particularly adapted for scientific work :— 

Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images of different size from the same position. 

Twin Lens Pattern, fitted with two lenses, one Showing an exact 


duplicate of the image photographed with the other. 











Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 








Send ar New Illustrated Catalogue of Radiographic or 


Abridged Catalogue, free on application. General Electrical Apparatus, post fr 
HOWARD B. LITTLE 
NEWMAN & GUARDIA, Ltd, |B. LITTLE & 60, 


90 & 92 Shaftesbury Avenue, London, W. 36 Shaftesbury Avenue, Piccadilly, London, W. 
EVERY TRAVELLER SHOULD CARRY THE PATENT 


‘WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ie ; nen from £5 to &7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, ‘&c. - SPECIMENS OF TESTIMONIALS. 

**Tagnitz, Russia, February 1892. 
**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Bere.” 
** 390 Ontario Street, Chicago, Oct. 22, 1894 
‘The two-inch ‘Watkin Aneroid’ which ee made for me about four years ago has pro ved a most satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell ce as st —some- 
times twenty-four hours in advance. (Signed) W. Boynron. 


mazcen: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EC. 


THE 


“TRIAD” Pocket Camera. 


The great point of. novelty with this Camera is its 
wonderful compactness when closed, which is 
attained in an entirely original manner. 


** THE TRIAD ” closes up into such a convenient form that it 
can be carried in the breast pocket with the same ease as an 
ordinary pocket book, and its bulk is so unobtrusive that one 
might have it in the pocket for days together without even know- 
ing it is there. When required for use, however, it is taken from 
on pocket, and instantly set up for working by one 
rapid and simple movement, and it can be closed and 
returned to the pocket with the same ease and facility. It is fitted 
with Best-quality Lenses, View Finder, and Time and Instan- 
taneous Shutter, with adjustable speeds. It carries six plates, 





















(Patent.) 






OPEN. 





CHANGING 


CLOSED. 34 by 24, in sheaths, changed on the bag principle. A PLATE. 
No. __—— Camera, a Single Lens .-. £3 3s. | Descriptive Pamphiet 
No. 2 : a R.R. Lens, with Iris ‘Diaphragm... £4 4s. | on application. 


G. Houghton & Son, 89 High Holborn, W.C. 


Printed by RicHarp CLay AnD Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by M: 
AnD Co., LimiTep, at 29 Bedford Street, London, W.C., and THE MACMILLAN Comp ANY, 66 Fifth Avenue, New York. Tu RSDAY, August 5, 
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A WEEKLY ILLUSTRATED JOUR NAL OF SCIENCE. 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.”—Worpsworth. 

















No. 1450, VOL. 56] THURSDAY, AUGUST 12, 1897. [PRICE SIXPENCE. 
Registered as a Newspaper at the General Post Office.) we — {All Rights are Reserved. 
“INDUCTION COII.S. | BROWNING'S PLATYSCOPIC LENS. 


APPS’ PATENTED INDUCTION COILS are now manufactured | With Larger Angles, Increased Field, and Improved Definition 
concurrently by ‘ r 


NEWTON & CO., 3 FLEET STREET, LONDON. 





Engraved Real Size. 

AN ACHROMATIC COMBINATION, 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
PORTABILITY OF A POCKET LENS, 

“If you carry a small Platyscopic Pocket Lens (which every observer of 
Nature ought to do)."—Grant ALLEN in Knowledge. 

The Platyscopic Lens is invaluable to botanists, mineralogists, or ento- 
| mologists, as it focuses about three times as far from the object as the 
beg wey ws Lenses. This allows opaque objects to be examined easily. 
| The Platyscopic Lens is made of four degrees of power, magnifying 
| eine 10, 15, 20, and 30 diams. ; the lowest power, having the largest 


| 
| 
| 
| 
| 








“xX” RAY “FOCUS” T TUBES, 25s. 


field, is the best adapted for. general use. 


FLUORESCENT SCREENS, 63s and 90s. The Lenses are set in Ebonite Cells, and mounted in Tortoiseshell Frames. 
Complete Apparatus for Réntgen “X” Rays with Coils | Price of the Platyscopic Lens, mounted in Tortoiseshell, magni- 
and Fluorescent Screens. &c._ | Sing either 10, 15, 20, or 30 diameters, 18s. 6. each power. 
HIGHEST QUALITY , ONLY. Illustrated description sent free. 
Detailed List on Application. | JOHN BROWNING, 63 STRAND, LONDON, W. Cc, 











NEGRETTI _& ZAMBRA’S 


The Frena Camera "Sessa 


SHSSHSOSSSSSSOOOOS 


PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on 
application to 





Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 


substituted). 
R. & J. BECK, Special” - alstintd £4 10s. to ¢i ee suitable for 
Lad., ET Trl & to all parts of the World. 
NE G" RE ZAMBRA, 


SCIENTIFIC aT MENT & 2 TO THE (JUEEN, 


68 CORNHILL, ) 38 HOLBORN VIADUCT, E.C. 


Branches—45 CORNHILL, and 122 REGENT STREFT. 


es ; Photographic Studio—CRYSTAL PALACE, SYDENHAM, 
Besevaisn ve Te" DATS LONDO N, E.C. Telephone No. 6583. Telegraphic Address : ‘* Negretti, London.” 
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ENGINEERING AND CHEMISTRY 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute's CenrRAL TECHNICAL 
Corcece (Exhibition Road) are for Students not under 16 years of ‘age ; 
chose at the Institute’s Tecunicat CoLiece, Finssury, are of an Inter- 
mediate Grade for Students not under 1q years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Screet, E.C 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuiaition Roap, S.W.) 

A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 

Civil and Mechanical Engineering W.C Uxwin, F.R.S., M.Inst.C. E. 

j W. E. Avrron, F.R. it Past Pres. 


Inst. E.E. 
fH. E. Armstronc, Ph.D., LL.D., 


Chemistry a “\ ER 
Mechanics and Mathematics O. Henrici, Ph D., LL.D., F.R.S. 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 


(Leonarp Srreet, City Roap, E. 
Provides Courses of Intermediate Instruction for Day Students not under 
«4 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. THompson, D.Sc., F.R.S. 


Physics and Electrical Engineering | i 





Mechanical Engineering and\ yw y» “ a . 
Mathematics a es _. | W. E. Datey, M.A., B.Sc., M.1.M.E, 
Chemistry R. Mevvota, F.R.S., F.1.C. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 
F. GRANT OGILVIE, M.A., B.Sc., F.R.S.E., Principal. 
DAY CLASSES—SESSION 1897-98. 
The Session extends from Tuesday, October 5, 1897) to Friday, June 3, 





These Classes provide Courses of Study extending over one or more years, 
suitable for Students who have previously passed through the Curriculum of 
a Secondary School. The principal Courses are :—Physical and Chemical, 
Mechanical Engineering and Electrical Engineering. There are also 
Classes in French, German, Drawing, and Practice of Commerce. Class 
Fees, from £1 1s. to £4 48. Session Fee, £10 ros. 

There is also a Preparatory Course of Instruction for Agricultural 
Students. Session Fee, £5 5s. An _ extract from the Calendar of the 
College, giving particulars of the Day Classes, and of the various a 
Laboratories, and Workshops available for instruction, may be had on 
application to the Lisrartan, at the College, or to the TREASURER of 


George Heriot’s Trust. 
DAVID LEWIS, Treasurer. 

Treasurer's Chambers, 20 York Place, Edinburgh, 

July 14, 1897. 
ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S E. 

The WINTER SESSION of 1897-92 will Open on SATURDAY, 

tober 2, when the prizes will be distributed at 3 p.m. in the Governor's 
Hall. 

Three Entrance Scholarships will be offered for competition in September, 
viz. :—One of £150 and one of £60 in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students; one of £50 in 
Anatomy, Physiology, and Chemistry, for third year’s Students, from the 
Universities. 

Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

Club Rooms and an Athletic Ground are provided for Students. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering from the Universities and for Qualified 
Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Clergymen, and others who 
ceceive Students into their houses. 

For Prospectus and all particulars apply to Mr. Renpwe, the Medical 


Secretary. 
H. P. HAWKINS, M.A., M.D. Oxon., Dean. 
A COMPLETE COPY OF “NATURE” 
from its commencement in 1869 until -— “ww time, to be Sold cheap. 


Vols. for first Ten years offers?—Apply, ‘* W.,” 
c/a Na vune, Offiee. 














UNIVERSITY COLLEGE, LONDON. 


The. Session of the Faculty of Medicine will commence on Cuts 4. 
Introductory Lecture, at4 p.m., by Mr. RayMonp Jounson, M.B., B.S., 
F.R.C.S. 


The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 23. 

Scholarships, Exhibitions, and Prizes of the value of £800 are awarded 
annually. 

In University College Hospital about 3009 In-patients and 35,020 Out- 
— are treated during the year. Thirty-six Appointments, eighteen 

ing resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during. the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of the Hospital without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from re College, Gower Street, W.C. 


R. J. GODLEE, M.S., M.B., B.A., F.R.C.S., Dean. 
J. M. HORSBURGH, M.A., Secretary. 


UNIVERSITY COLLEGE OF NORTH 
WALES (BANGOR). 
SESSION 1897-98 will open on TUESDAY, OCTOBER 5 
DEPARTMENTS of PHYSICS, CHEMISTRY, and BIOLOGY. 
{ Prof. A. Gray, M.A., LL.D., F.R.S. 

Assistant Lecturers and Demonstrators, T. C. 
\ Baiiute, M.A., B.Sc., and E. Tayior Jongs, D.Sc. 
{ Prof. J. J. Dossie, M.A . D.Sc. 

CHEMISTRY... ; Assistant Lecturer and Demonstrator, F. Marspen, 
| M.Sc., Ph.D. (Heidelberg). 

Botany—Prof. R. W. Puitirps, M.A., B.Sc. 
| Assistant Lecturer and Demonstrator, to be 


PHYSICS 220000000 


BIOLOGY nee appointed. 
| Zoology—Prof. PHitip J. WHire, M.B., F.R.S.E. 

The Classes and Laboratory Courses of this College are arranged to suit 
the requirements of Students of Practical Science, as well as of Students 
preparing for University and other Examinations. The Lectures in Chem- 
istry, Physics, Botany, and Zoology, are recognised by the Universities of 
Edinburgh and Glasgow as qualifying for the Medical Degrees of those 
Universities. One Annus Medicus may be taken at this College. 

The extensive Laboratories (Physical, Chemical, and Biological) are fully 
equipped for Study and Research, and in the Physical Department special 
provision has been made for the Teaching of Electrical Engineering. A 
Special Course has been arranged in this subject. 

Inclusive Tuition Fee, £11 15. 

LABORATORY FEES (per Term) 
on the scale of £1 1s. for six hours a week, in each Department. 

A considerable number of Scholarships and Exhibitions are open for com- 
petition at the beginning of each Session, and several are awarded at the 
close of each Session on the result of the year’s work. 

For full information as to Science and Arts Courses, apply for Prospectus 
to the Secretary and Registrar, E. LLOYD, M.A. 


MASON COLLEGE, BIRMINGHAM. 
aiid" ag OF MENTAL AND oe PHILO- 
HY, AND POLITICAL ECONOM 
Il. PROF ESSORSHIP OF METALLURGY. 

The Council invite applications for the above Professorships. 

Applications, accompanied by thirty-five copies of Testimonials, should 
be sent to the undersigned, not later than Saturday, September 18. 

The Candidates elected will be required to enter upon their duties as 
soon after October 1, 1897, as possible. 

Further particulars may be obtained from 


GEO. H. MORLEY, Secretary. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 


(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 
Applications are invited for the post of ASSISTANT LECTURER in 
ZOOLOGY and DEMONSTRATOR in BIOLOGY 
Applications and Testimonials should be forwarded on or before Saturday, 
September 18, 1897, to the undersigned, from whom further particulars may 


be obtained. 
J. AUSTIN JENKINS, B.A., 
University College, Cardiff, July 26, 1897. 


MINERALS FOR SALE. 


Large and Valuable Collection of MINERALS to be Sold, in its entirety, 
by Private Contract. This Collection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly roo years 
ago, and has been in the possession of members of the same family ever 
since. 

Specimens (many thousands in number) are in splendid condition. 

For full particulars apply to “‘ R.,” care of the Publishers of NaTuRE. 








Secretary and Registrar. 












MANUFACTURER OF 
_ ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
.44 Hatton Garden, London. 


Catalogues, Bree. 
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UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of I1ECTURES, by Prof. W. F. R. WELpon, 
F.R.S., will commence on Wednesday, October 6, at One p.m. These 
Lectures are suited to the requirements of Students preparing for the 
Examinations of the London University, as well as to those of Students 
wishing to study Zoology for its own sake. Notice of other Courses of 
Lectures, to be delivered dwing the Session, will be given later. 

a? noe eee } * M. HORSBURGH, M.A., Secretary. 
BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET. W. 
HYGIENE AND PUBLIC HEALTH. : 

The Course of Scientific Instruction, practical and theoretical. will begin 

on THURSDAY, October 7, and extend over the Session of three Terms. 


Further information on application. 
LUCY J. RUSSELL, Honorary Secretary. 


COUNTY BOROUGH OF PLYMOUTH. 


The Technical Instruction Ccmmittee invite Applications for the Appoint- 
ment of MASTER in the Department of Physics at their Technical Schools. 
Salary, £165. 

Candidates must be highly qualified and have good teaching experience. 
Applications cn or before August 18. Further particulars from 
Y. W. BYFIELD, Secretary. 


i ee 
MUNICIPAL TECHNICAL SCHOOL 


ANI THE 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 


Day and Evening Courses in Art and Industrial Design ; Mechanical 
and Electrical Engineering ; Chemistry and its Applications; Builders’ 
Work ; the Textile Industries, J. H. REYNOLDS, Director. 


“UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


(A CONSTITUENT COLLEGE of the UNIVERSITY OF WALES.) 
ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1897. 

One Scholarship of £35, Three of £25, Two of £20, Two of £15, Five 
Craddock Wells Exhibitions, Twelve Exhibitions to cover the cost of 
Tuition, and anumber of Free Studentships in connection with the Counties 
of Glamorgan, Monmouth, and Cardiff, will be offered for competition 

at the Entrance Examination in September 1897. 

For information in respect of the Glamorgan Free Studentships, apply to 
Mr. WaLTER Hoc, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. Evan SMALL, M.A., B.Sc., County Council Offices, 
Newport, Mon. ; and for all further information and Prospectuses for College 
Scholarships and Exhibitions, as well as Cardiff Free Studentships, apply to 

J. AUSTIN JENKINS, B.A., Secretary and Registrar. 

N.B.—The next SESSION will begin on Monday, October 4, 1897. 

University College, Cardiff. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, 
PADDINGTON, W. 

The WINTER SESSION begins on October 1, with an Introductory 
Address, at 4 p.m., by Dr.Gow. The Annual Dinner will be held in the 
evening at the King’s Hall, Holborn Restaurant, Mr. A. J. PEprer, 
F.R.C.S., in the Chair. 

ENTRANCE SCHOLARSHIPS IN NATURAL SCIENCE. 

One of £144, Two of £78 15s., One of £52 10s., Two of £57 155. (these 
two open to Students from Oxford and Cambridge) will be awarded by 
Examination on September 22 and 23. 

There are Sixteen Resident Appointments in the Hospital open to 
Students without expense. The School provides complete preparation for 
the Higher Examinations and Degrees of the Universities. Special atten- 
tion is directed to the fact that the authorities of the Medical School have 
for the first time thrown open all the Special Classes for the Higher Ex- 
aminations free to Students. There will in future be complete Courses of 
Special Tuition for the Intermediate and Final M.B. Examinations of the 
Universities of Oxford, Cambridge, and London. 

The Residential College is at present at 33 and 35 Westbourne Terrace, 
W. Terms may be bad on application to the Warden, Mr. H. S. Cotiier. 

k NEW OUT-PATIENTS’ DEPARTMENT. 

The new Out-Patients’ Department, which will cover an area of over 
20,000 superficial square feet, is to be ready by September 15. It occupies 
the entire ground floor of the new Clarence Wing, which, when completed, 
will also provide additional wards and a Residential College for Medical 
Officers and Students. 

ENLARGEMENT OF THE MEDICAL SCHOOL. 

A fresh Laboratory, fitted with electric light and all modern improve- 
ments, for the study of Biology, Pathology, and Bacteriology, has been 
added this year. 

The whole of the buildings hitherto used for the Out-Patients’ Depart- 
ment of the Hospital has been apportioned to the Medical School for 
purposes of New Laboratories, Class-rooms, and a New Museum. There 
will be a complete re-organisation of the Pathological Department, with 
Provision of extensive New Laboratories for Pathology and Bacteriology, 
and an improved Museum for Pathological Specimens, with a special 
Anatomical Department. 

For Prospectus apply to Mr. F. H. Mappen, School Secretary. 

G. P. FIELD, Dean. 
A. P. LUFF, M.D., Sub-Dean. 


TECHNICAL INSTITUTES AND 
LIBRARIES.—Books for Sale on Technical and other subjects. For 
List apply to C. G. Gémra, 70 Newman Street, London, 








J. ORME & CO. 


65 BARBICAN,LBONDON,E.C. 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 


FOR 
Chemical Laboratories, Lecture Rooms, 


Science Classes, Technical Training Schools, 
xe. 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 24, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &¢. 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostaties, &e. 


J. ORME & CO.., 
65 BARBICAN, LONDON, EC 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 

Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 1, and continue till July, 
1898. 

‘ee for the whole Course, £21, or £18 18s. to Students of the Hospital, 
or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’s Hospital, London, E.C. 

A Handbook forwarded on application. 


BOROUGH OF WEST BROMWICH. 

The Municipal Technical Instruction Committee invite Applications for 
the TEACHERSHIP of MATHEMATICS, STEAM, THEORETICAL 
and APPLIED MECHANICS. Salary, £100 per annum. For further 
particulars apply to the Principat of the Science School, The Institute, 
West Bromwich. 





COUNTY BOROUGH OF BRIGHTON. 
MUNICIPAL SCHOOL OF SCIENCE AND TECHNOLOGY. 
Applications are invited for the appointment of SENIOR ASSISTANT 

and DEMONSTRATOR in the DEPARTMENT of ELECTRICAL 

ENGINEERING. 

Salary, £150 per annum. 

Applications for the appointment must be received by August r&. 

Full particulars will be forwarded on application to the PrinciPraL at 
the Municipal School of Science and Technology, Richmond Terrace, 
Brighton. 

F. J. TILLATONE, Town Clerk. 

Town Hall, Brighton, August 3, 1897. 

UNIVERSITY COLLEGE, DUNDEE. 

The position of LECTURER on DYEING and JUNIOR DEMON- 
STRATOR in the CHEMICAL LABORATORY, is now Vacant. 
Salary, £110. Applications, accompanied with Statement of Qualifications 
and Keferences, will be received by Professor WALKER until 24th inst 

R. N. KERR, Secretary. 


BOROUGH OF DARLINGTON. 
TECHNICAL COLLEGE. 

The Technical Instruction Committee of the Darlington Town Councid 
are prepared to receive Applications for the post of ART MASTER at a 
salary of £150 per annum, plus quarter of the fees and grants. Applications 
to be sent to me, together with not more than three testimonials, not later 
than 27th inst.; and it is also desirable that the certificated returns of 
examinations for the last two years should be sent if possible. Canvassing 
of members will disqualify applicants. Envelopes to be sent to me, endorsed 


** Art Master.” 
F. T. STEAVENSON, Town Clerk. 
Houndgate, Darlington, August 6, 1897. 


BOROUGH OF DARLINGTON. 
TECHNICAL COLLEGE. 

The Technical Instruction Committee of the Darlington Town Council 
are prepared to receive Applications for the Appointment of DIRECTOR 
OF STUDIES and ORGANISING SECRETARY at a salary of £200 
per annum. Applications to be sent to me not later than FRIDAY, 
27th August, 1897, together with not more than three testimonials. Can- 
vassing will disqualify applicants, who are to state whether or not they are 
prepared to devote the whole of their time to the duties. Further par- 
ticulars can be obtained from me, and envelopes to be endorsed “ Director 
of Studies.” 





F. T. STEAVENSON, Town Clerk. 
Houndgate, Darlington, August 6, 1897. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Genie Calvan College, 55 and 56 Chancery Lane, W.C, 
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CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature rk. 

aa Thermometers for Investigating Earth Tempera- 
caret, as se to several of the leading Observatories. 
Callenda: Griffiths’ Improved Patent Wire Bridges. 
tandard Resistance Coils constructed on Messrs. Griffiths’ 

and Burstall’s Method. 

PARTICULARS AND PRICES On APPLICATION. 

QUARTZ FIBRES on Frames, about 6, 11}, and 16 inches long, at 5s., 


7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 


Seetion Cutttas Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Catest Improved Pattern Ah well Rocking Microtome, 
price £4 4s. 
lilustrated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 
Address all Communications: 


«« Instrument Company, Ltd.. Cambridge.” 





Tue Davies Moror Co., Lrp., 


NALDER BROS. & CO., 


16 RED LION STREET, CLERKENWELL, E.C. 


FREQUENCY TELLER 


SUCCESSORS Ti 


(CAMPBELL’S PATENT). 
For telling the Periodicity of any Alternating Circuit 
Price £3 10s. 
WRITE FOR CATALOGUES. 
CABLE ADDRESS: “SECOHM, LONDON. 
No Acents U.S.A. 
This Instrument delivered anywhere in U.S.A. for $26. 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO.~ 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LomwDon. 


PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C.,and 57 CHARING CROSS,S.W 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secreraries—W.C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000.000°0. 











DENT 


TRADE MARK. 








CHARLES GRIFFIN & CO. 
PUBLISHERS. 


Now Ready, Handsome Cloth, 7s. 6d. 


= ii, free ; Gilt, for Presentation, 


Post- 
OPEN-AIR STUDIES” IN BOTANY: 
LLOYD 


Sketches of British Wildflowers in their Homes. By R. 
PRAEGER, B.A., M.R.I.A. Illustrated by Drawings from Nature 
by S. Rosamonp PRAEGER, and Photographs by R. Wetcu. 

Generac Contents.—A Daisy-Starred Pasture—Under the Hawthorns 

—By the River—Along the Shingle—A Fragrant Hedgerow—A Connemara 

Bog—Where the Samphire grows—A Flowery Meadow—Among the Corn 

e Saty in Weeds)—In the Home of the Alpines—A City Rubbish- Heap-- 

Gloss ary. 

Companion-Volume. 


OPEN-AIR STUDIES IN GEOLOGY: 
an _ oduction to Geology Out-of-doors. By Prof. GRENVILLE 
COLE., F.G.S. With 12 Full- page Plates after Photographs, and 
cea Aig Handsome Cloth, 8s. 6¢., Post-free. 

Generat ConTents.—The Materials of the Earth—A Mountain Hollow 


| —Down the Valley—Along the Shore—Across the Plains—Dead Volcanoes 
| —A Granite Highland—The Annals of the Earth—The Surrev Hills—The 
| Folds of the Mountains. 


| 


** The FASCINATING ‘ Open-ArreStTuDIES’ 
a GLOW OF ANIMATION . 
—Geological Magazine. 

* EMINENTLY READABLE.” 

“* A CHARMING BOOK . . 


of Prof. CoLe give the subject 
+ cannot fail toarouse keen interest in geology.” 


— Nature. 


. beautifully illustrated.” —A theneum. 





This Day. In Res ge 8vo. Price 7s. 6d., Post-free. 


VALVES AND VALVE GEARING: a 


Practical Text-Book for the Use of Engineers, Draughtsmen and 


Students. By CHARLES HURST, Practical Draughtsman. With 
numerous Illustrations and Folding Plates 
(Grifin's Engineering Series. 


ow Ready. Price 8s. 6¢., Post- 


THE CALCULUS FOR ENGINEERS 
AN D PHYSICISTS, APPLIED TO TECHNICAL PROBLEMS 
With extensive Classified Reference List of Integrals. By Prof 
ROB ERT H. SMITH, Assoc.M.1.C.E., M.I.M.E., M.L.EILE. As- 
sisted by Roserrt Frankutn MurruHeap, M.A., B.Sc. (Glasgow), B.A 
(Cambridge). formerly Clark Fellow of Glasgow University, and Lecturer 
on Mathematics at Mason College. In Crown 8vo, extra, with Diagrams 








and Folding Plate. (Griffin's Engineering Series. 
London: CHARLES GRIFFIN & CO.. Ltd., Exeter Street, Strand. 
Just Published. 64 pp. Demy 8vo, in Paper Covers, rs. 


THE ORIGIN OF THE CELESTIAL 
LAWS AND MOTIONS. 
By G. T. CARRUTHERS, M.A. 





BRADBURY, AGNEW, & CO., The Whitefriars Press, 
Tonbridge. 
~ THE CHANGE OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS-HUXLEY 


CASE, on 1 NOAH’S FLOOD. 2d. W. Reeves, 185 Fleet Street, EC 


j ust Pul lis shed, Price 55. net. 


/RESULTATE AUS DEN BEOBACH- 


TUNGEN DES VERANDERLICHEN STERNES 7 AQU ILAE. 
Inaugural-Dissertation zur Erlangung der Doctorwiirde der hohen 
Philosophischen Facultat der Georg Augusts Universitat a Gdttingen, 
vorgelegt von WILLIAM J. S. LOCKYER, M.A., Ph 


London: DULAU & CO., 37 Soho Square, wv. 


LATEST PUBLICATIONS OF THE ZOOLOGICAL 
SOCIETY OF LONDON. 


PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, Part I. ae air 
Scientific Meetings held in March a 
e to Fellows, gs. 3 to the Pul lic, 125. ; 
d at the Society's Office (3 Hanover Square, W.), or through 


ing Papers read at the 
i April 1897. With 10 Plates. 












any Booksel 


NORTH BRITISH AGRICULTURIST, 
the Chief Agricultural Jou 
Landowners, Farmers, R 
man agemen at of land throug United Kingd 

The AGRICULTURIST is he xed every Wednesday afternoon in time 
for the Evening Mails, and contains Reports of all the principal British ané 

Irish Markets 

The special att on of Land Agents ted to the AGRICUL 

TURIST as one of the Dest existing Papers fur Advertising Farms to be Let, 

and Estates for | Sale. 

Advertisers addressing themselves to Farmers will find the AGRICUL 

TURIST a first-class medium for reaching that Class. 

Price 34. By Post 34d. Annual Subscription, payable in advance, 144- 


and 145 Queen Victoria Street, 
C. and R. ANDERSON 









circulates extensively among 


lin Scotland 
agents, and ers interested in the 









week. 


is direc 


igh Street, Edinburgh, 
Money Ozders payaule t 
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i..§ CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 


GRADIENT-TELEMETER LEVEL (J. Suort’s Patent). 


With this Instrument a much greater guantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


avoided. 
14-inch, £22. 
WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” Ah “1054 HOLBORN.” 


TOWNSON @ MERCER. 


Wholesale and Export Department: —34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No. 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies. Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 

Technical Institutions. 

Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 








Latest Complete Illustrated Catalogue, containing about 2500 Wondcut Engravings, price 2/6, 
or by post, 3/- (free to Colleges and Schools). 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4! « 3i. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
_ open and close. 

‘ation CATALOGUE POST FREE. OPEN. 


PERKEN, SON & RAYMENT, “tctcom cincvs” LONDON. “OPTIMUS. 


HARVEY & PEAK, 


56 CHARING CROSS ROAD, 


LONDON, W ,.C. 


X-RAYS. 


INDUCTION COILS, 2-inch to 
12-inch Sparks. 
Best Make. THICK SPARKS. 
Focus Tube—PALLADIUM. 
” % Penetrator. 
a Ordinary. 
SCREENS, TUBE HOLDERS, &c. 


Testimonials and Proofs can be seen. 
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WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 
_ Plain Ring Nets, wire or cane. including Stick, 15s. 3d., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., od., 15., 15. 6d. Zinc relaxing 
Boxes, od., 15., 15. 6d., 2s. Store Boxes, as. 6d., 45.,55-,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, gs. 6d., 118. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 55., 75. 64. Botanical Cases, japanned double 
tin, 1s. 6d , 25. od., 35. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow- -chip Boxes, 4 doz. 8d.—Our new Labe! List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Compenton, contain- 
ing most necessary implements "for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢. ; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3d., 
1s.5 Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil —~ “eae for sugaring, &c. (new and 
a pattern), 2s. 6d. and 5s. each 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spbeayee, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price. 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, C 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

for prices and more detailed lists apply to 

Biological Laboratory Plymouth. 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but’ vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





ophyllia, Alcy- 


THE DIRECTOR. 





Fz . BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL "HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 

of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (Ecidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art: :—20 Ty pical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 

On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
ts of Savage Warfare, Idols, Sacred Masks, Peruvian’ Pottery, 
Nene China, Lacquers, Gongs, Shells, and other Curios. 











JLHORNTON-PICKARD 


CAMERAS, 


. ‘AMBER’ 


AND 


‘RUBY.’ 


For HAND or STAND. 
With Time and In- 


sStantaneous 


SHUTTER. 
X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 

Tubes containing Specimens of Fluor. 
escent and Phosphorescent Minerals, 
Salts, Crystals, Rubies, &c. 

ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


ORIENT COMPANY’ S YACHTING 
CRUISE 


TO THE BALTIC. 
The Steamship GARONNE (3901 tons register) 
Will leave LONDON August 25, visiting : 
CUXHAVEN, BRUNSBUTTEL (Baltic Canal), HOLTENAU, 
KRONSTADT, ST. PETERSBURG (for Moscow), STOCKHOLM, 
WISBY, COPENHAGEN, and CHRISTIANIA. 
Arriving back in London on September 23. 
Fares from 35 Guineas. 
String Band, Electric Light, High-class Cuisine. 
M . {t. GREEN and CO. } Head Offices 
“Managers | 4NDERSON, ANDERSON, and Co. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Coekspur Street, S.W. 





Catalogue Free from 
THORNTON- “PICKARD, Lto., ALTRINCHAM. 


COSS0 


ACTUAL MAKER, 
67 FARRINGDON 





EST ABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 

TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 

Two per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 

STOCKS and SHARES purchased and sold. 

The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager. 


THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


FOR BREAKFAST AND SUPPER. 


HOLLOWAY’S OINTM ENT 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 

30 St. Andrew’s Street, 
W. G. PYE, CAMBRIDGE. 
SCIENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH LABORATORY, Cambridge- 
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id FREDK. JACKSON & Co. ‘GEOLOGY AND PHYSIOGRAPHY. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Haif-Mtoon Street, 


_ LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
| 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
meme Catalogue of Apparatus, with Price List 
Chemicals, free on application. 
Siemans Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number— nat 





Apparatus for estimation of sulphur in spent oxide. 





THE ENTOMOLOGISTS' ’ MONTHLY 
MAGAZINE. 
Price Sixpence, Monthly. 
. BaRRETT, . & C. Cxuampion, F.Z.S., J. W. Dovuctas, 
L.S., R. McLacutan, F. R. S., E. SAUNDERs, 
F.LS. , and 
Lorp WALSINGHAM, M. A., LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of | 
the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 
1 Paternoster Row. 


Edited by C.G 


J 
} 
WwW. W. Fowixe, M.A., \ 





THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by RicHarp Soutn, F.E.S., 


With the Assistance of 


| Martin Jacosy, F. > Ss. 

| J. H. Leecu, B.A., F.E.S. 
| Dr. D. Sarr, PRS. PES be 
| G. H. Verra.t, F.E.S. 
| W. Warren, M.A., F.E.S. 


W. F. Krrey, F.E.S. | 


Founded by the late Edward Newman in 1840, this Journal has been 
the popular organ of British Entomologists since 1864. Its contents deal 
chiefly with the home fauna, but there are frequent articlesand notes on 
matters of interest pertaining to the Entomology of various parts of the world. 

Published on the first of each month. Price 6d. Subscription, 6s. per 
annum post free to any country. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Rosert Avkin, F.E.S. 

T R. Bituvps, F.E.S. 

W. Lucas Distant, F.E.S., &c. 
Epwarp A. Fircu, F. L.S., Fi E. Ss. 
F. W. Frounawk, F.E.S 








Spectrometers, Sp s, Optical 
, &e., &e. Instruments for a Rh pram to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), | 
56 Crogsland Road, Chalk Farm, London, N.W. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 


Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
e Geological Hammers. 
ae Cabinets. 
e Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 





TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suurtrer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Jilustrated Lists, 2d. 


See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for io 

Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


| Highest Award. Supplied to the Royal Polytechnic Institution, Dr.H. Grart- 


tan Guinness, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
ravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 

iews, &c., Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 


| SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


BRITISH MUSEUM, BLOOMSBURY. 
EVENING OPENING ON WEEK-DAYS. 

EXHIBITION-GALLERIES of the British Museum, Bloomsbury, will 
again be Open (in Sections) to the Public in the Evening, from 8 to 10 
o'clock, on oat after MONDAY, AUGUST 16, 

E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, August ro, 1897. 








On the rst of every Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Brirren, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists. —Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
‘“* Grevillea.” 

Price 1s. 84. Subscription for One Year, payable in advance. 16+. 


Lerdon: WEST. NEWMAN, & CO.. 54 Hatton Garden, F.C 





NOTICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. 





SUBSCRIPTIONS TO “NATURE.” 
t eS & 
Serre rr ee errr. fs F 
DMM «+cciesesivs a OES 
esa cheeswne Oe 
To ALL PLACES ABROAD :— 
| PS ae 
Half-yeariy hee ew a Soe oo we, OES 
Quarterly .. 6c tbas kee o 
Cheques and Money Orders 


The telegraphic address of NATURE is “ PHUusIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


£s @, 
Three Linesin Column .......0 2 6 
Per Line after .. . -009 
One Eighth Page, or Quarter Coloma - o18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column ......3 5 0 
Whole Page .....0.2.. - 660 


payable to MACMILLAN & CO., Limited 


OFFICE : 29 BEDFORD STREET STRAND, W.C. 
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Chemical and Physical Apparatus 


We publish the following Catalogues, which are supplied free to Science Teachers: 





CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (now in Press). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell 


PHILIP HARRIS & CO., Ltd. 
144 EDMUND STREET, BIRMINGHAM. 


CROSSLEY’S OIL ENGINES. 
PORTABLE OIL ENCINES. 





Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT 


REFERENCES, de., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., LTp., OPENSHAW, MANCHESTER 


NEW AND IMPORTANT. 


The “VRIL” CONTACT BREAKER for INDUCTION COILS 


(PATENT APPLIED FOR). 
Supplied exclusively by W. WATSON & SONS, 313, High Holborn, London, W.C. 


This new Contact Breaker, the invention of Mr. James Kina, A.I.E.E., affords enormously increased facilities for working with the are 
Coil, and to experimenters with RONTGEN’ S X-RAYS will prove inv aluable. Jt cam be adapted to. almost any existing Coil at a cost of £2 10 
The following are some of its special features :— 
The Battery power required is 25 per cent. less, and the Spark-length yielded is increased 15 per cent. 
. The speed of the make and break can be controlled. 
It produces the same effect as a mercury interrupter without any of the trouble. 
> The platinum points and hammer do not become heated as with the ordinary Contact Breaker. The platinum wear is thereby greatly 
diminished. 





When once set in motion it requires no attention. 
W. WATSON & SONS’ Coils may be had fitted with the ‘‘ Vril ” Contact Breaker at an extra charge of 10s. €d. if specified at the time of ordering. 
The ‘“‘ Vril” Contact Breaker may be seen in action by prospective purchasers on presentation of card. 
Full particulars, aiso Catalogue of every requisite for working with RONIGEN’S X-RAYS (Dep. No. 7), post free on application to 


ATSON & SONS (£stadiished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C., and 78 Swanston Street, Melbourne, Australia. 
Awarded 38 Gold and other Medals at International Exhibitions, including Five Highest Awards at the World’s Fair, Chicago, 1893 ; Two Gold Medals 
Paris Universal Exhibition, 1889, &c. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices os ; — from £5 to £7 Ts. 


This famous Instrument has /¢Aree circles of divisions and figures instead of ome, thus giving + 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TES TIMONIALS, 

*‘Tagnitz, Russia, February 1892. 
**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers whic 











were to be united by a channel (Signed) “Count Bere.’ 
‘390 Ontario Street, Chicago, Oct. 22, 189 
‘The two-inch ‘Watkin Aneroid’ which you made for me about four years ago has proved a most s satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell on storms—some 
times twenty-four hours in advance. (Signed) W. BoynTox- 





mauer: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, BG 


Printed by Richarp Cay anp Sons, Limurep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmit’* 
AND Co., Limitgp, at 29 Bedford Street, Londen, W. C., and THE Macmiiian Comiany, (6 Fifth Avenue, New Ycrk.— TKLUASPAY, Argust 22, 97 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorpswortH. 
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NEWTON & CO.’S i AN A 
TOURISTS TELESCOPES & FIELD GLASSES NALDER ‘BROS. & Co., 


16. RED LION STREET, CLERKENWELL, E.C 


FREQUENCY TELLER 


Tourist’s Telescope, with Caps and Strap, £2 ros. to £3 35- (CAMPBELL’S PATENT). 


Race G ass, in Sling Case, £1 10s. 





Dirro, with changing Eye Lenses, £3 10s. to £5. For telling the Periodicity of any Alternating Circui 
Overa GLAssEs, in Case, from 155. . 
ALUMINIUM TELE.COPE, Portable, with Caps and Strap, from £4 45. Price £3 10s 
‘ e 2 . - A - 13 


Atuminium Frecp or Race G_iass, in Case, with Strap, from £3 108. 
ALUMINIUM Dirro, with 3 Sets of Eye Lenses, in Case, from £5 55. 
ALUMINIUM Opera GLAssEs, from £2 155. 
WRITE FOR CATALOGUES. 


NEWTON & CO. CABLE’ ADDRESS: “SECOHM, LONDON.” 
OPTICIANS TO THE QUEEN AND GOVERNMENT, No Acents U.S.A. 
3 FLEET STREET, LONDON. This Instrument delivered anywhere in U.S.A. for $26. 
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BALANCES on Polished Mahogany Base, Be on Genesee id Adjusting The Barograph is fittéd in a Mahogany Case with Glass Front, as shown 
Screws, Steel Kuife Edces. - Removable Stirru p Su uspe aioe. , above. The Thermograph is mounted in a japanned Metal Case with Glass 
= carry in Phe 1} ss + : odo" grammes. Front, for either indoor or outd: vor use. [he above give continuous records 
; on Charts, which only require changing once a week, and are invaluable to 
COMMERCIAL "BALANCE, 2al— 19/6" 34 6 40/- - ot ea invalids and others who are unable to take daily > adings of the ordinary 


instruments. *Price ofeach, with supply of Charts for one yéar, £6°10s. 
47/6 60/- 15/- 100/- 


COMMERCIAL WEIGHTS” 10 Pohl ase + German Silver Fractions NEGRETTI & ZAMBRA, 





= nilligramme to ° ae 4 be 9/6 13/9 —— SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
rice . es eee - = rer. set. 

OHN J. GRIFFI N & 20 NS, LD. 388 HOLBORN VIADUCT, E.C. 

2 GARRICK STREET, COVENT GARDEN, LONDON, IWC. Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute's CenTRAL TECHNICAL 
Co..iece (Exhibition Road) are for Students not under 16 years of age ; 
those at the Institute's Tecunicat CoLiece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 


per annum. Professors :— 
Civil and Mechanical Engineering W.C. Unwin, F.R.S., M.Inst.C.E. 
W. E. AvrTon, F.R.S., Past Pres. 


Inst. E.E. 
.. E. ArmstronG, Ph.D., LL.D., 


- F.RS. 
Mechanics and Mathematics O. Henrict, Ph.D., LL.D., F.R.S. 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roan, E.C.) 
Provides Courses of Intermediate Instruction for ‘Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering F.R.S. 


Physics and Electrical Engineering { 


Chemistry oe ove 


S. P. Tompson, D.Sc., 


Mechanical Engineering and \ W. E. Datpy, M.A.. B.Sc., M.LM.E 
Mathematics ove eve coe gin ee ees ee ee , 
Chemistry R. Mecvora, F.R.S., F.LC. 


JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 





UNIVERSITY COLLEGE, LONDON. 


ENGINEERING AND ARCHITECTURAL 
DEPARTMENT. 
ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 

COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 

SESSION 1897-8. 

The COURSES of INSTRUCTION in Mechanical, Civil, and Electrical 
Engineering and Architecture COMMENCE on OCTOBER 5. They 
are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the SECRETARY. 

PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I.C.E. 
ELECTRICAL ENGINEERING, J. A. Fiemine, F.R.S 
CIVIL ENGINEERING, L. F. Vexnox Harcourt, M.LC.E. 


ARCHITECTURE, T. Rocer Smiru, F.R.1.B.A. 
PHYSICS, G. Carey Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 

APPLIED MATHEMATICS, K. Pearson, F.R.S. 


ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hirt, F.R.S. 

The new Wing of the College, opened by H.R.H_ the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


HERIOT-WATT COLLEGE, 
EDINBURGH. 
GRANT OGILVIE, M.A., B.Sc., F.R.S.E., Principal. 
DAY CLASSES—SESSION 1897-98. 
, October 5, 1897, to Friday, June 3, 





_The Session extends from Tuesda 


me hese Classes provide Courses of Study extending over one or more years, 
suitable for Students who have previo yusly passed through the Curriculum of 
a Secondary School. The principal Courses are :—Physical and Chemical, 
Mechanical Engineering and Electrical Engineering. There are also 
Classes in French, German, Drawing, and Practice of Commerce. Class 
Fees, from £1 15. to £4 45. Session Fee, £10 tos. 

There is also a Preparatory Course of Instruction for Agricultural 
dents. Session Fee, 45 5s. An _ extract from the Calendar of the 
lege, giving particulars of the Day Classes, and of the various Appliances, 
cratories, and Workshops available for instruction, may be had on 
application to the Liprarian, at the College, or to the TREASURER of 
George Heriot’s Trust. 









DAVID LEWIS, Treasurer. 
Edinburgh, 


Treasurer's Chambers, 20 York Place, 


July 14, 1897. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerix, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 56 Chancery Lane, W.C, 


and 
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MASON COLLEGE, BIRMINGHAM. 
FACULTIES OF ARTS AND SCIENCE. 
SESSION 1897-08. 
THE NEXT SESSION COMME ~~; ON THURSDAY, 
SEPTEMBER 

Complete Courses of Instruction are prov ided | for the various Examinations 
in Arts and Science, and the Preliminary Scientific (M.B.) Examination of 
the University of L ondon ; ; for Students of Civil, Mechanical, and Electrical 
Engineering ; and for those who desire to obtain an acquaintance with some 
branch of Applied Science, including Chemistry, Metallurgy, &c. Students 
ar, however, attend any Class or combination of Classes. 

here is also a Faculty of Medicine, a Syllabus of which, containing full 
a may be had gratis from Messrs. Cornisn, New Street.) 

A SYLLABUS of the Arts and Science Faculties, with full infor- 
mation as to the various Lecture and Laboratory Courses, Lecture Days 
and Hours, Fees, Entrance and other Scholarships, Prizes, &c., may be 
had gratis from Messrs. CornisH, New Street, Rirmingham ; or on applica- 
tion to the ReGisTRakR, at the College. 


KING’S COLLEGE, LONDON. 


Students in Arts and Science, Engineering, Architecture, and Applied 
Sciences, Medicine, and other branches of Education will be admitted for 
the next Term on Tuesday, September 23. EVENING CLASSES .com- 
mence Thursday, September 30. 

Students are classed on entrance according to their proficiency, and 
terminal reports of the progress and conduct of Matriculated Students are 
sent to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be ad- 
mitted as non-Matriculated Students on payment of the Separate Fees for 
such Classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Station. 

For Prospectuses and all information apply to the Secretary, King’s 
College, London, W.C. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


(A CONSTITUENT COLLEGE of the UNIVERSITY OF WALES. 
ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1897. 

One Scholarship of £35, Three of £25, Two of £20, Two of £15, Five 
Craddock Wells Exhibitions, Twelve Exhibitions to cover the cost of 
Tuition, and a number of Free Studentships in connection with the Counties 
of Glamorgan, Monmouth, and Cardiff, will be offered for competition 

at the Entrance Examination in September 1897. 

For information in respect of the Glamorgan Free Studentships, apply to 
Water Hoace, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. EvAN SMALL, M.A., B.Sc., County Council Offices, 
Newport, Mon. ; and for all further information and Prospectuses for College 
Scholarships and ri as well as Cardiff Free Studentships, apply to 

J. AUSTIN JENKINS, B.A., Secretary and Registrar. 
.B.—The next SESSION will begin on Monday, October 4, 1897. 
University College, Cardiff. 


HARTLEY COLLEGE, SOUTH- 
AMPTON. 
SESSION 1897-98. 
The Session commences on September 28, 1397. 
The Day Classes of the College include the following Courses :— 
London University Courses in Arts and Science. 
Science Courses for Medical Students and Dental Students. 
Mechanical Engineering Caurse, 
Electrical Engineering Course. 
Prospectuses of above Courses may be obtained on application to 


D. KIDDLE, Clerk. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
K PLACE, BAKER STREET, W. 
Principal : Miss EMILY PENROSE. 

The Session 1897-98 will begin on Thursday, October 7. 
requested to enter their names between 2 and 4 p.m. on 
October 6. 

The Inaugural Address will be delivered on Thursday, October 7, at 4.30 
p.m. by Mrs. FAwcEeTT. 

Further information on application. 


LUCY J. RUSSELL, 


YORK 


Students are 
Wednesday, 


Honorary Secretary. 


THE 
MUNICIPAL TECHNICAL SCHOOL 
AND T 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 


Day and Evening Courses in Art and Industrial Design ; Mechanical 
and fi lectrical Engineering ; ; Chemistry i its Applications; Builders 
Work ; the Textile Industries. p a REYNOLDS, Director. 
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THE LONDON HOSPITAL MEDICAL 
COLLEGE. 


The WINTER SESSION will commence on FRIDAY, Ocroser 1. 








The Hospital is the largest general Hospital in the kingdom, and contains 
nearly § eds. Number of In-patients last year, 11,337 ; Out-patients, 
138,002 ; Accidents, 14,625. 


Surgical Operations daily. Major Operations in 1896, 2,196. 








Appointments :—Sixty qualified resident or salaried Appointments are 
made Dressers, Maternity Assistants, Clinical and Post-mortem 
re lerks pointed every three months. All Appointments are free to 


Students « of the Hospital. Resident Officers have free board. 


SCHOLARSHIPS AND Prizes.—Entrance Scholars ships, value £120, £60, 
Z£ 5. £30, and £20, will be offered for Cx ompetition at the end of 
September. Numerous Scholarships and Prizes are given annually. 

guineas in one payment, or 130 guineas by instalments. A 


FEES. —12 
. f 15 guineas is allowed to the Sons of “Me mbers of the Profession, 







ns or Dinners at moderate charges can be obtained in the 
» The Students’ C lubs Union, embracing all the Scientific, 

ial, anc thle Clubs, is available to all Students. The Clubs Union 

Ground is at Lower Edmonton. 

t L ondon, and South 

and College. 

For further information apply, personally or by letter, to 


MUNRO SCOTT, Warden. 


The Metropolitan, Metropolitan District, 
Eastern Railway Stations are close to the Hospital 








Mile End, E. 


ee HOSPITAL MEDICAL SCHOOL. 


e hed “wed R SESSION will begin on MONDAY, OCTOBER 4. 


jlarships of the « ym bined value of £410 are aw: arded annually, 





and numerous Prizes and Medals are open for Cx mpe tition by Students of 
the S } ] 
The nber of Patients treated in the Wards during last year exceeded 
All Hospital Appointments are made strictly in accordance with the 
merit f the Candidates, and without extra payment. There are 28 
Resident Appointments opzn to Students of the Hospital annually without 
payment of additional fees, and numerous Non-resident App intmer its in 
the General _ Special De “partments The Queen Victoria Ward, recently 
pened, will provide additional accommodation for: Gynacological and 


Matert oy, cases 
Th llege accommodates about 60 Students, under the supervision 
Ex Resident Warden. 

rh é ‘Der ital School provides the full Curriculum required for the L.D.S. 
E 

The -C jubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on applicatio: 

For the Pr spectus « of the School, containing full articul 

se riciges y advised, Regulations of the C &ce., apply, personally 
by letter, to the Dean, Guy's Hospital, London Bridge, S.E. 











ars as to Fees, 





GUY’S HOSPITAL PRELIM. SCIEN- 
TIFIC M.B. (Lond.). 






The next Course of Lectures and Practical Classes for this Examination 
“ egin October 4. Candidates entering for this Course can register as 
Medical St ts. 

Ful urs may be obtained on application to the Dean, Guy's 


mn Bridge, S.E. 





UNIVERSITY OF GLASGOW. 


COURSES IN ENGINEERING SCIENCE 


The Session commences on October 14 
N \L Puttosovuy—Prof. Lord Kelvin, D.C.L., F.R.S., M.Inst.C.E 
Gr 1G Y—-Prof. John Young, M.D 
¢ IST --Prof. John Ferguson. M.A., LL.D.. 
Ma: Hematics—Prof. William Jack, M.A., LL.D. 
Prof, Archibald Barr, D.Sc., M.Inst.C.E 


ENGINEERING 


ITECTURE AND MARINE ENGINEERING— 


Prof. J. Harvard 


f the Courses, with Regulations for the Degrees of B.Sc. 





> and a List of Bursaries” i Scholar- 
Students can be had from the AssiIsTAN1 2K. 
THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 

Paincipac—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instructor—C,. CAPITO, M.1.E.E., M.I.M E. 
Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 

with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Ph ysics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 
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MASON COLLEGE, BIRMINGHAM. 


APPOINTMENT OF DEMONSTRATOR IN THE GEOLOGICAL 


DEPARTMENT. 


The Council invite applications, on or before September 1, 1897, for the 
above Appointment, vacant in consequence of the election of Mr. Wm. 
Boulton as Lecturer on Geology in the University College, Cardiff. The 
duties will commence o , 
_ Particulars of the Stipend, conditions ‘and duties, will be sent on applica- 
tion to the undersigned, te ) whom all applications for the Appointment 
should be sent. 








GEO. H. MORLEY, Secretary 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 


Applications are invited for the post of ASSISTANT LECTURER in 
ZOOLOGY and DEMONSTRATOR i BIOLOGY 

Appl ications < ind Testimonials should be forwarde« before Saturday, 
Septe mber 18, 1897, to the unde rsigned, from whom further partic ulars may 
be obtained 


J. AUSTIN JENKINS, B.A., 
University College, Cardiff, July 26, 187. 


BOROUGH OF DARLINGTON. 
TECHNICAL COLLEGE. 


Secretary and Registrar. 





The Technical Instruction Committee of : : Darlingt Town Council 
are prepared to receive Applications for the Appointme f DIRECTOR 
OF STUDIES ond ORGANISING SECRETARY at a salary of £200 
per annum. Applications to be sent to me not later than FRIDAY 
27th Aug ust, 18 7, te ol with not more than tbre« ials. Can 





rot they are 
urther par- 
* Director 


vassing will disqualify applicants, who are to state w 
prepared to devote the whole « i 
ticulars can be obtained from me, a 
of Studies. 





F T. STEAVENSON, Town Clerk. 
Houndgate, Darlington, Aug 6, 1897 


BOROUGH OF DARLINGTON. 
TECHNICAL COLLEGE. 


The Technical Instruction C 1ittee of the Darlington Town Council 
ave gueqanee to ative d l i oe the post of ART MASTER at a 
salary £150 pr annum, r t i grants. Applications 


to be sent to me, to monials, not later 
ated returns of 












pi 
rwith 


it is also 






than 27th inst. ; 
examinations f r the 











st two ye ’ Canv ing 
of members will disqualify applicants. me, endorsed 
** Art Master. 
F. 7 STEAVENSON Town Clerk. 
Houndgate, Darlington, August 6, 1 
UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of : *s C TU RE S, by Prof. W. F. R We 
F.R.S., will commence on , Oct 6, a e p.t “These 
Lectures are sui th f r the 
Examinations of the Londor sw oe off Diedionts 





wishing to st er Courses of 





g the Ses wi eg nis r 
J. M. HORSBL RGH, ™M a Secretary. 


UNIVERSITY COLLEGE, SHEFFIELD. 


ectures, to be delivers 





The Sessior - ¥ 2 oO 1 
I € r s \ Set M 
Pg I ( Arts and S ure ang t 
ects t ‘ s Examinati t I versity of 
he I Ss prise Me } nical 
veering, Mining i Me gy 
> Syllabus of t Classes I had gratis on application to the 
REGISTRAR. 
BOROUGH OF WEST BROMWICH. 
The Municipal Technics in wns for 


the TEACHERSHIP (MATHEMATICS, STEAM THEORETIC AL 
and Soe aa Salary, £1 per a 
particulars apply t AL of the Science 5S 1, The be nmng 
West Bromwi 


r. GILBERT GRIFFITHS, Secretary. 


MINERALS FOR SALE. 








Large and Va Cc f MINERALS t s ts entirety, 
by Private Cont Tais ¢ as ‘np : Ex s to 
be one s king It w m years 
ago, and has been in the possession of members of the s family ever 
since 

Specime s (many thousa Is in nu rpa sple 1 : 

For full particulars apply to * R., are of the Publishers of Na E 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free 
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avoided. 


Telegraphic Address: 








DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 


Lomw7wDoON. 


HORNTON- ICKARD 


CAMERAS, 


© ‘AMBER’ & ‘RUBY.’ §G 


% — 4 mt . 


Time and “SHUTTER from : 
Instantaneous 18s. 6d. D 
lllustrated Catalogue Free 


vee Tae Oe PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 








DENT 


TRADE MARK. 








CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. 
MINING DIALS. 


GRADIENT-TELEMETER LEVEL (J. 


With this Instrument a much greater guantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


THEODOLITES. 


SEXTANTS. ANEROIDS. 


SHORT’S Patent). 


14-inch, £22. 


WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


““ESCUTCHEON, LONDON.” 


Telephone: ‘1054 HOLBORN.’ 


JAMES WOOLLEY, SONS & GO., Lro. 


Manufacturers and De: ty in every Description of 


CHEMICAL AND ‘ores APPARATUS 





Catalogues Free on Application. 


LABORATORIES SUPPLIED WITH EVEKY 
E. 


SPECIAL TERMS TO ACRICULTURAL, TECHNICAL, 


VICTORIA BRIDGE, MANCHESTER. 


COSS0 X-RAY TUBES. 
TUBES SHOWING DIFFERENT 
DEGREES OF VACU 
ACTUAL MAKER, Tubes containing bh mon ny of - Fluor- 
67 FARRINGDON “*°"'s.its. Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 











EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” 


Prices 


Surveyors, Kc. 





MAHER: 


“JAM ES < 


ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


from £5 to &7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. 


SPECIMENS OF 


Invaluable for Alpine Climbers, Tourists, 
TESTIMONIALS. 


* Tagnitz, Russia, February 1892. 


‘**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 





y in St. Pet t has been used with good effec t to find the differences of level between two rivers whic 
were un ya (Signed) **Count BERG 
* 3g0 Ontario Street, Chic ago , Oct. 594. 
The two-inch Watki As 1eroid — y ma for a ars ago has proved a most s oaks factory 
rument. I have cros Aa ar t fi 1 that it never = to foretell « =" storms—some- 
es twenty-four yrsimadvancee. eo eo (gne " W. Boynton 


HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.C. 


VOLUNTARY, AND BOARD SCHOOLS. 





KC, 
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pe is 
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a 


A) SPECIAL TERMS TO AGRICULTURAL, TECHNICAL 
VOLUNTARY, AND BOARD SCHOOLS. 
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Sale by Auction. 

TUESDAY NEXT. 

4 COLLECTION OF TROPHIES AND CURIOS FROM BENIN 

~ “CITY AND OTHER PARTS, ANTIQUITIES, HEADS AND 
HORNS OF ANIMALS, BIRDS IN CASES, FOSSILS, MIN- 
ERALS, BIRD SKINS, AND OTHER NATURAL HISTORY 
SPECIMENS. 

MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY. NEXT, AUGUST 24, at 12.30 precisely. 

On view the Day prior, 10 till 4, and Morning of Sale, and Catalogues had. 





LATEST PUBLICATIONS OF THE ZOOLOGICAL > 
SOCIETY OF LONDON. 
PROCEEDINGS OF THE ZOOLOGICAL 
SOCIETY OF LONDON, Part II. Containing Papers read at the 
Scientific Meetings held in March and April 1897. With ro Plates. 

Price to Fellows, gs. ; to the Public, ras. 






To be obtained at the Society's Office (3 Hanover Square, W.), or through | 


any Bookseller. 


THE CHANGE OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS-HUXLEY 


CASE, on NOAH’S FLOOD. 2d. W. Reeves, 185 Fleet Street, E.C. | 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 15. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 15., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45.,55-,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d@., 45., 58., 75. 6d. Botanical Cases, japanned double 
tin, 1s. 6d , 25. gd., 38. 6d., 48. 6d., 75s. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs.—Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and ss. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


__All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9d. each. Echinus (large), ros. doz. 
Astacus, gd. each. Cucumaria (large), 1s. 4@. each. 
Anodon, gd. each. Apus, rs. each. 

Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, 15s. per tube. 
Scorpio, 1s. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each 
Haliotis, 8d. each. 

Loligo media, 10d. each. 

Mya, rod. each. 

Pedicellina. 1s. per tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each 

Raia, 1s. to 2s. 6d. each. 
Lacerta, 1od. each. 





Noctiluca, 1s. 3@. per tube. 
Grantia, 1s. 3d. per tube 
Sycon, 1s. 3d. per tube. 
Medusoids, 1s. 3d. per tube. 
Aurelia, 10d. each. 

Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6a. each. 
Nereis, 6d. each. 

Arenicola, 6d. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY, 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 


Baryta Crystals in many Colours—White, Brown, Blue, and | 


Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
_  Spectal Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 
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CAMBRIDGE SCIENTIFIC INSTRUMEN? COMPANY, 
LIMITED, CARLY LE ROAD, CAMBRIDG E. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Tem - 
tures, as ey = to several of the ponding Oteeevate es. 
Callendar Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS AND PRICES ON APPLICATION. 


QgARTE FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


S. 6d., and 10s. per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 


' Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 
Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 


lilustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
‘‘Instrument Company, Ltd., Cambridge.”’ 


9 LOMBARD ST., E.C.,and 57 CHARING CROSS, S. W- 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W.C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


ORIENT COMPANY’S PLEASURE 
CRUISES 
By the Steamship GARONNE (3901 tons register). 

For BALTIC CANAL, ST. PETERSBURG (for Moscow), STOCK- 
HOLM, WISBY, COPENHAGEN, CHRISTIANIA, &c., leaving 
LONDON August 25, arriving back September 23. 

For LISBON, MALAGA, VILLA FRANCA, PALERMO, SANTORIN 
BEYROUT (for Damascus), HAIFA, JAFFA (for Jerusalem ds 
ALEXANDRIA (for ¢ , &c.), MALTA,and GIBRALTAR, leaving 
LONDON October ¢ t r 

String Band t 
Meson j F. GREEN and CO. ) 
Managers | 4NDERSON, ANDERSON, and Co. § F 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, $.W. 


~LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


'MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammares, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biologica Laboratory Plymouth. 


ee: INSTRUCTION IN 
PURE CULTIVATION OF YEAST, 
According t0 HANSEN'S Methods 









Head Offices 
enchurch Avenue. 








THE DIRECTOR. 





Courses for Beginners, as well as for Advanced Students, in Phy ogy 
and Technology of Fermentations— Biological Analysis of Yeast 

Manuals:—E. Chr. Hansen: “ tical Studies in Fermentatior 
London (Spon), 1896. Alfred Jorgensen: ** Microorganisms and Ferme: 


| tation.”” London (Fk. W. Lyon), 1803 
| Further Particulars on Application to the Director, ALFRs ORGENSEN 
| The Laboratory, Copenhagen, V. 
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GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 

Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens 

< Geological Hammers. 

es Cabinets. 

Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, Ww. 
H. BUTLER, ™.A. Oxon., Assoc. R. 8, Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Dried and fresh specimens of Cryptogams and other Plants pe lied for 








study. Living examples of — following Genera are now in stock :—Nitella, 

(Edo zonium, Staurospermum, say gyra, Vaucheria, and Zygnema in 

conj gation, Polytrichum, CF lium, Puccinia, Anaptychia, Marchaatia 
unaria, and Pollen of Fir. Glass-t ypped Boxes of any dimensions made t« 
rder. Collections, in boxes with divisions, as sup »plie d tothe Department of 


Science and Art:—20 Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 

Structures, ros. ; and 13 Rock-Cons stituents, * 6d. Case of 12 Micro-slides 

of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms Chalk-Grains, Re- 

rystallized Sand-stone, Pélé’s Hair, and Poe al Limestone, 13s. 6d. each 

Set. Practical Demonstrations given in Mineralogy and Palzontology. 
n Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Iaplements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 
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TO SCIENCE LECTURERS, 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suutrer, therefore no Flickering. Superb Mechanism. 

The Moto-Phote Camera for taking the Pictures Illustrated Lists, od, 
See Mr. HuGHes’ PATENT COMBINAT 1ON OPT ICAL L ANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal 
Highest Award. Supplied to the Royal Pelytechnic Instituticn, Dr.H. Grart. 
TAN GuINNess, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal L. antern 4 inch Condensers, 4-wick Lamp 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kalei 1 SCOPE. Chez apest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice Ep. 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., "6d. 5 Postage, 2d.. Pamphlets Free.—W. C. HUGHES. 
SPEcIALIsT, Brewster House, 82 Mortimer Road, Kingsland, N. 


EPPS’S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE. 

The choicest roasted nibs (broken-up be - of the natural Cocoa on 
reing sul je ted to pc werful hydraulic pressure, give forth their excess of 
a leaving for use a finely-flavoured powder—‘‘ Cocoaine,” a product whi 

when sere doe with boiling water, has the consistence of tea, of which itis 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. Sold only in labelled Tins. 


ESTABLISHED 1851. 


BIRKBECK BAN K. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS 


repayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT Manager 


HOLLOWAY’S PILLS 
CURE 
Biliousness, Sick Headache, Indigesticn 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 
Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 








SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4:«3S!. - 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. Dt 
Price S86 Gs. ~ 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. of 


Extra Rapid Euryscope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and elose. 

CATALOGUE POST FREE. 





OPEN. 


LONDON. “OPTIMUS. 


CLOSED. 
99 HATTON GARDEN, 
PERKEN, SON & RAYMENT, HOLBORN CIRCUS, 


NO TICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


communications to the Editor. The telegraphic address of NATURE ts “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO *“ NATURE.” CHARGES FOR ADVERTISEMENTS. 


£ 5 ad, 5. de 

ae een eee 1 8 ; Three LinesinColumn ....... ‘ 2 6 T) 
Quecaty” . PEEEP Re EE Per Line after oo 9 
. One Eighth Page, or Quarter Column o 18 6 

ag on hy SARE AEROS e 110 6 Quarter Page, or Half a Column 115 0 kno 
ME a swe en kwie miegia St 15 6 Half a Page, or a Column . 3 5 0 
Quarterly .. fe) fe) Whole Page _ 6 60 

Cheques end Money section payable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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MACMILLAN & CO.’S NEW SCIENTIFIC WORKS, — 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANCIENT VOLCANOES 
OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), &e. 


With Seven Maps and Numerous Illustrations. 2 Yols. Super Royal 8vo, 36s. net. 


NATURE.—“ His work will remain one of the monuments of our time, establishing for the future the conception of the 
continuity of volcanic phenomena from the earliest periods, and, so far as the geological records go, demonstrating that the interior 
of our planet has reacted on its exterior in the same way and with the same results.’ 





8vo, 16s. net. 


VOLCANOES OF NORTH AMERICA. A Reading Lesson for Students of 
Geography and Geology. By ISRAEL C. RUSSELL, Professor of Geology, University of Michigan, &c. 





8vo, Limp Cloth, Is. net. 


WAVES OF SOUND AND SPEECH, as Revealed by the Phonograph. By 


Prof. JOHN G. M‘KENDRICK, M.D., LL.D., F.R.S. The Science Lecture for 1896 to the Philosophical Society of 
Glasgow, with numerous Illustrations and two Plates. 


SECOND EDITION. NOW READY. 


ELEMENTS OF THE COMPARATIVE ANATOMY OF VERTEBRATES. 


Adapted from the German of Dr. ROBERT WIEDERSHEIM, Professor of Anatomy, and Director of the Institute of Human 
and Comparative Anatomy in the University of Freiburg-in-Baden. By. W. N. PARKER, Ph.D., Professor of Biology in the 
University College of South Wales and Monmouthshire in the University of Wales. Second Edition (founded on the Third 
German Edition), with 335 Woodcuts and a Bibliography. Medium 8vo, 12s. 6d. net. 





VOLUME III. NOW READY. 


A NEW SYSTEM OF MEDICINE. By many Writers. Edited by Tuomas 
CLIFFORD ALLBUTT, M.A., M.D., F.R.S. Vol. III. Containing—Certain General Diseases, Diseases of the 
Stomach and Bowels. 8vo, 25;. net. 

The Contributors to this Volume are—Dr. W. H. Allchin, Mr. Herbert Wm. Allingham, Mr. Anthony A. Bowlby, Prof. 
Tohn Rose Bradford, Dr. T. Lauder Brunton, Dr. W. B. Cheadle, Dr. W. S. Church, Dr. Louis Cobbett, Dr. W. Lee Dickinson, 
Dr. W. Howship Dickinson, Prof. Julius Dreschfeld, Dr. W. Soltau Fenwick, Dr. Archibald E. Garrod, Mr. R. F. C, Leith, 
Dr. Patrick Manson, Prof. W. S. Playfair, Dr. Charles Henry Ralfe, Sir William Roberts, Dr. Humphry Davy Rolleston, 
Prof. R. Saundby, Dr. Eustace Smith, Dr. J. Kent Spender, Dr. George F. Still, Mr. J. R. Stocker, Mr. Frederick Treves, Dr. 
W. Hale White, Dr. W. A. Wills, and the Editor 

BRITISH MEDICAL JOURNAL.—‘‘ A wort y successor to the previous instalments, and remarkable for the combination 
of conciseness and completeness i in its articles.” 


Sixth Edition, Revised and Enlarged. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS 


OF A SYSTEM OF RIGID BODIES. Being Part I. of a treatise on the whole subject. With numerous Examples 
By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., &c. 8vo, 145. 


Crown 8vo, 8s. 6d, net. 


THEORY OF ELECTRICITY AND MAGNETISM. By Cuartes Emerson 
CURRY, Ph.D., with a Preface by LUDWIG BOLTZMANN, Ph.D., D.C.L. (Oxon.), Professor of Theoretical 
Physics in the University at Vienna. 


Crown 8vo, 45. 6d. 
THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 
X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light; a Course of Experimental Optics, ” &c. With Illustrations. 


SCIENCE GOSSIP.—‘‘We are led on by the author step by step in this little book, until a very complete fund of modern 
knowledge of the subject may be attained.” 


MACMILLAN AND CO., LIMITED, LONDON. 
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THE 


‘N.€G’ CAMERAS | 


FOR HAND & TRIPOD. 





FIVE DIFFERENT SIZES. 


INDISPENS- 
ABLE TO 
BEGINNERS, 


because always 


SEVEN DISTINCT PATTERNS, 


mechanical 
om plications, 
and extremely 
easy to work. 
THE LEADING 
EXPERTS, they take 
any Lens, w ork with ny "Pl: ate 

" Films, and provide every 
djustment required in Photo- 
ny. 






USED BY 


because 





Price, 


\-plate, from £13, complete. 


Patterns particularly adapted for scientific work :— 
Special B Pattern, fitted with Zeiss Satz Lens, a 


images of different size from the same position. 


Twin Lens Pattern, fitted with two lenses, or 
duplicate of the image photographed with the « 


nd giving three 





1¢ Showing an exact 
ther. 








Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 


Abridged Catalogue, free on application. 


NEWMAN & GUARDIA, Ltd., | 


90 & 92 Shaftesbury Avenue, London, W. 


One Pound 
of each of 
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THE ELECTRICAL 00, Lio. 


COMPLETE “OUTFITS 
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Specially suitable for Scientific Men, Surgeons and Physicians, 
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Direct Investigations, or Photography. 











RONTGEN TUBES, with 2 and 3 Electrodes, available for 
any length of Spark. 
The large demand for our improved Tubes compels us to increas« 
éo we can ther en offer them at 15s, each. 


COILS. ANSFORMERS. 
FLUORESCENT SCREENS Double Coated Platino- 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
| Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


| 122-124 CHARING CROSS ROAD, LONDON, W.C. 


age Send for Complete Priced Catalog "ue. 
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** To the solid ground ; 
Of Nature trusts the mind which builds for aye.” —WORDSWORTH. 
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NEWTON & CO.’S GARDEN SUN-DIALS. | BROWNING’S SPECTROSCOPES. 
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The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship; the circle is divided, and reads with a vernier to 
single minutes; the slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
| liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 


Illustrated Catalogue of Spectroscopes, post free. 
NEWTON & CO. Re SA ORE 


OPTICIANS TO THE QUEEN & GOVEKNMENT, | JOHN BROWNING, 63 STRAND, LONDON, W.C. 
3 FLEET STREET, LONDON. f 
: ETTI & ZAMBRA’ 


BECK’S MICROSCOPES. TRAVELLERS SCIENTIFIC COMPANION 


SUN-DIALS. 


From 4 in., 20s., to 18 in., £3 10s. 


AND DESCRIPTIVE PRICE 
ON APPLICATION 


BRASS CIRCULAR HORIZONTAL 


FULL 


No. 41.—THIS MODEL, with no —— 
Eyepieces, no Object Glasses, in = 
Walnut Case, £3 5s. 6d. 

No. 41 J.—THIS MODEL, with Two 
Eyepieces, I in. and 4 in. Object 
Glasses, Abbe Condenser, and 
Walnut Case, £6 3s. 6d. 

No. 41K.—THIS MODEL, with Two 

Eyepieces, § in. and } in. Object 

Glasses, Abbe Condenser, 
and Walnut Case, 


£6 12s. 6d. ; : , : , 
g Aneroid Barometer with Aititude Scale, Compass with Patent Dial and 
No. 41N.—TIHIS MODEL, | Thermometer for Air Temperatures (or a Clinical Thermometer may be 


with Eyepiecesand Object substituted). 
Glasses as 41 K, and also ‘ PRICE £4 10s. to £7 10s. : 
js in. Oil Immersion and “Special” Illustrated Price List of Instruments opiate for 


esents free TT to all parts of the World. 
I & ZAM 


al Triple Nosepiece 
et Pp 2s osepiece, N E G R E T R A 
fil 16s. 6d. SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, . 


STAND No. 41 38 HOLBORN VIADUCT, E.C. 
FULL PARTICULARS FREE on APPLICATION to sranches—45 CORNHILL, and 122 REGENT STREET. 


Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
R. & J. BECK, LTO “7 68 CORNHILL, LONDON, EC. ; Teeptone No. 65 “1 Telegraphic Address: ‘* Negretti, London.” 














BRITISH MUSEUM. 


The Reading Rooms will be Closed from Wednesday, 


September 1, to 
Saturday, September 4, inclusive. 
E. MAUNDE THOMPSON, 
Principal Librarian and Secretary. 
British Museum, 


August 24, 1897. 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S.E. 


The WINTER SESSION of 1897-92 will Open on SATURDAY, 
October 2, when the prizes will be distributed at 3 p.m. in the Governor's 
Hall. 

Three Entrance Scholarships will be offered for c smpetition in September, 
viz. :—One of £150 and one of £60 in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students ; of £50 in 
Anatomy, Physiology, and Chemistry, for third year’s Students, from the 

niversities. 


“ 


one 


Scholarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 
Special Classes are held throughout the year for the Preliminary Scientific 





M.B. s of the Univers sity of Lond 


All Hospital Appointments are open to Students without charge. 

Club Rooms and an Athletic Ground its. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or 
made separately to Lectures or to H 
ments are made for Students entering 
Practitioners. 


and Intermediate Examination 


ond 





are provided for Studer 


instalments. Entries on aod I 
Practice, and Spec ial : 


m the Universities and for ¢ Oe ali 


by 
spital 





fied 





A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medic: ‘I Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectus and all particulars apply to Mr. RENDLE, the Medica 


Secretary. 


P. HAWKINS, M.A., M.D. Oxon., Dean. 


THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL. 

















The Winter ony n, 1897-08, As i commence on Monday, October 4. 
Sir Donatp Smiru, G.C. M.G., .D., Chancellor of M*Gill U een, 
Montreal, will ad er the Studer be at the opening meeting and distril 
the Prizes gained during the previous year. 

['wo Entrance Schol: Sais (value £100 and £60) will t pen for Compe- 
tition on September 23 and 24. " i 

One Entrance Scholarship (value £60), open to Students of the Uni- 
versity of Cambridge who have completed their Anatomic and Physio- 
logical Studies will be competed for on Octobe 


r 
Besides Scholarships and Prizes, there are anmeile Eighteen Resident 
oy Appointments open to Students. = : 
he Composition Fee for general Students for the whole Medical Cur- 
riculum is 120 Guineas. Special provision is made for Dental Students and 
r Candidates for the Preliminary Scientific (M.B.) Examination. 
"Spec ial Terms are made in favour of niversity Students who 
already commenced their Medical Studies, and of University of L 


Students whe have passed the Preliminary Scientific Examination. 
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The New School Buildings, now in progress, will provide c ompletely 
equipped Laboratories for Phys iol ogy, Pathology, and Bacteriology, and 
extended fac ilities for the teaching of Anatomy, Chemistry, Biology 


Physics, &c. 

The Residential College adjoins the 
tien for Thirty Students. 

Prospectuses and all Particulars may b 
Mepicat OrFiceR at the Hospital, or from 


Hospital, 


and provides accommoda- 


»btained from the REsIDENT 





W. PASTEUR, M.D., Dean. 
GUY’S HOSPITAL MEDICAL SCHOOL. 
The WINTER SESSION will begin on MONDAY, OCTOBER 4. 


Entrance Scholarships of the combined value of £410 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students oi 
the School. 

The number of Patients treated in the Wards during last year exceec 
6000 
All Hospital Appointments are made strictly in accordance with the 
merits of the Candidates, and without extra payment. There are 
Resident Appointments open to Students of the Hospital annually without 
payment of additional fees, and numerous Non-resident Appointments in 
the Ge neral and Special Departments. The Queen Victoria Ward, recently 
re-opened, will provide additional accomm« dation for Gynecological and 
Maternity cases. 
The College accommodates 
a Resident Warden. 
The Dental School provides the full Curriculum required for the L.D.S. 
E-ngland. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the 
fession will be forwarded on applicatio 
For the Prospectus of the School, containing z full particulars as to Fees, 
purse of Study advised, wi zulations of the Colleg e, &c., apply, personally 


Cx 
or by letter, to the Dean, Guy's Hospital, London Bridge, S.E. 
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about 60 Students, under the supervision 


of 


Medical Pro- 
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UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on Oct 


er 4. 
oy pemnetany Lecture, at4 p.m., by Mr. RayMonp Jounson, M.B., BS. 
-R.C.S : 
The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 23. 


Scholarships, Exhibitions, and Prizes of the value of £800 are award 
annually. 

In University College Hospital about 3000 In-patients and 35,0: 
patients are treated during the year. Thirty-six Appointments, eig 
being resident (as House Sur geon, House Physician, Obstetric Assist an 
&c.), are filled up by competition during the year, and these, as well as ali 
Clerkships and Dresserships, are open to Students of the Hospital v without 
extra fee. Resident Officers receive free board and lodging. 

Prospectuses, with full information as to Classes, Prizes, &c., n 
obtained from University College, Gower Street, W.C. 

R. J. GODLEE, M.S., M.B., B.A., F.R.C.S., D 
J. M. HORSBURGH, M.A., Secretary. 
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ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 


PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 1, and continue till July, 
I Je 

Fee for the whole Course, £2 1,or £18 18s. to Students of the Hospital, 


or single subjects may be taken. 


There is a Special Class for the January Examination. 





For further particulars apply to the Warden of the College, St. Bartholo- 
mew’'s Hospital, London, E.C. 

A Handbook forwarded on application. 

GUY’S HOSPITAL. 

ENTRANCE SCHOLARSHIPS, to be competed for in Septem! 

[WO OPEN SCHOLARSHIPS in ARTS, one of the value hy 
open to Candidates under 20 years of age, and one of £50, opet Ca indi 

lates under 25 years ofage 

TWO OPEN SC yo ARSHIPS in SCIENCE, one of the vz value 


4150, and 


ONE 


nother of £ open to Candidates under 25 years of age 

OPE N Sc HOL. ARSHIP for University Students who have c 

veir Study of Anatomy and Physiology, of the value of £50 
soot ulars may be obtained on application to the DEAS 
spital 1 Bridge, S.E. 

ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
SESSION 1897-98. 

The Courses of Instruction at the Institute’s CENTRAL TECHNICAL 
Cotvece (Exhibition Road) are for Students not under 16 years of age 
those at the Institute’s TecHnicaL CoLLeGEe, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to be th Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 


Colleges, or from the Head Office of the Institute, Gresham Colle 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisirion Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 


a to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, 


Guy $ 


He 





25 
perannum. Professors :— 
Civil and Mechanical Engineering = . Unwin, F.R.S., M.Inst.C.E. 
Physics and Electrical Engi inecring { = AvKTON, F.R.S +» Past Pres. 
Chemistry we H. Le. on NG, Ph.D., LL.D., 
Mechanics and Mathematics O. Henrict, Ph.D., LL.D., F.R.S 


CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C. 

Provides Courses of Intermediate Instruction for ‘Day Students not und: 
14 years of age, preparing to enter Engineering and Chemical Sotecniios. *. 
Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering 
Mechanical Engineering 

Mathematics ove san 
Chemistry 


S. P. THompson, D.Sc., F.R.S. 
and \ WE. Datny, M.A., B.Sc., M.LM.E. 
R. Mevvota, F.R.S., F.1.C. 
JOHN WATNEY, Hon. Secretary. 
City and Guilds of London Institute, 
Gresh am College, Basinghall Street, E.C. 


UNIVERSITY OF GLASGOW. 
COURSES IN ENGINEERING SCIENCE. 

The Session commences on October 14 
NATURAL Puttosorpuy—Prof. Lord Kelvin, D.C.L., F.R.S., M.Inst.C.E 
GEoLoGcy —Prof. John Young, M.D. 
Cuemistry—Prof. John Ferguson. M.A., LL.D.. 
MatuHematics—Prof. William Jack, M.A., LL.D. 
ENGINEERING—Prof, Archibald Barr, D.Sc., M.Inst.C.E. 


NAVAL ARCHITECTURE AND MARINE ENGINEERING—Prof. J..Harvard 
Biles, M.I.N.. 

Prospectuses of the Courses, with Regulations for the Degrees of B.S 
and D.Sc., in E ng gineering Science, and a List of Bursaries and Scholar- 


ships open to Science Students can be had from the AsstsTANT CLERK. 
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MASON COLLEGE, BIRMINGHAM. 


FACULTIES OF ARTS AND SCIENCE. 
SESSION 1897-98. 
THE NEXT SESSION COMMENCES ON THURSDAY, 
SEPTEMBER 30. 
Complete Courses of Instruction are provided for the various Examinati ns 
in Arts and Science, and the Preliminary Scientific (M. B. ) Examinatior 
the University of London; for Students of Civil, Mechanical, and Electr ical 
Engineering ; and for those who desire to obtain ar intance with some 
branch of Applied Science, including Chemistry, Students 
may, howeve r, attend any Class or combination 












of Classes. 
(There is also a Faculty of Medicine a Syllabus of which, containing full 
particulars, may be had gratis from Messrs. CornisH, New Street.) 
A SYLLABUS of the Arts and Science Faculties, with full infor- 
mation as to the various Lecture and Laboratory Courses, Lecture Days 
and Hours, Fees, Entrance and other Scholarships, Prizes, &c., may be 


had gratis from Messrs. CornisH, New Street, Birmingham; 
tion to the REGisTRAR, at the College. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 


(A CONSTITUENT COLLEGE of the UNIVERSITY OF WALES.) 
ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1897. 

One Scholarship of £35, ‘lhree of £25, Two of £20, Two of £15, Five 
Craddock Wells Exhibitions, Twelve Exhibitions to cover the cost of 
Tuition, and anumber of Free Studentships in connection with the Counties 
of Glamorgan, Monmouth, and Cardiff, will be offered for competition 

at the Entrance Examination in September 1897. 

For information in respect of the Glamorgan Free Studentships, apply to 
Mr. WaLTER Hooce, Pontypridd ; for those connected with the County of 
Monmouth, to Mr. Evan SMALL, M.A., B Sc., County Council Offices, 
Newport, Mon. ; and for all further inform atic id Pri spec stuses for College 
Scholarships and Exhibitions, as well as Ca = Free Studentshi ps. apply to 

J. AUSTIN JENKINS, B.A., Secretary gistrar. 

N.B.—The next SESSION will begin on 7 nday, October 4, a. 

U niversity College, Cardiff. 


9 on applica- 








VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
October 1, 1897. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the REGISTRAR. 


UNIVERSITY COLLEGE, SHEFFIELD. 


The Session 1897-98 will begin on October 1. 

~~, * is provided in the different branches of Arts, Science, Medi- 
cine, and Technology. The Classes in Arts and Science are arranged to 
cover the Subjects required for the various Examinations of o University of 
London. The Technological Subjects comprise Mec hanical ey Electrical 
Engineering, Mining, and Metallurgy. 

The Syllabus of ‘the Classes can be had gratis on application to the 
REGISTRAR. 








THE 
MUNICIPAL TECHNICAL SCHOOL 
AND THE 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 
Day and Evening Courses in Art and Industrial Design ; Mechanical 


and Electrical Engineering ; Chemistry and its Applications; Builders’ 
Work ; the Textile Industries. J. H. REYNOLDS, Director. 





OWENS COLLEGE, VICTORIA 
UNIVERSITY, MANCHESTER. 
CHEMISTRY COURSE. 


Full Particulars of this Course, qualifying for the Victoria University 
Degrees in Chemistry and the College Technological Chemistry Certificate, 
will be forwarded on application. 

The Session commences on October s. 


S. CHAFFERS, Registrar. 


UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of LECTURES, by Prof. W. F. R. WELDon, 
F.R.S., will commence on Wednesday, October 6, at One p.m. These 
Lectures are suited to the requirements of Students preparing for the 
Examinations of the London Ualoaniy, as well as to those of Students 
wishing to study Zoology for its own ‘sake. Notice of other Courses of 
Lectures, to be delivered duringt he Session, will be given later. 

 HORSBURGH, M.A., Secretary. 
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THE SANITARY INSTITUTE. 


The Autumn Congress will be held this year in Leeps, under the 
Presidency of Dr. Rovert Fargunarson, F.R.C.P., LL.D., M.P., com- 


mencing on September 14. 


The Health Exhibition, in connection with the Congress, will remair 
open until October o. 


BOROUGH OF DARLINGTON. 
TECHNICAL COLLEGE 

The Technical Instruction Committee of the Darlington Town Conncil! 
are prepared to receive Applications for the Appoir a e. DIRECTOR 
OF STUDIES and ORGANISING SECRETARY a Salary of £20 
per annum. Applications to be sent to me not laser than FRID: AY, 
27th August, 1897, together with not more than three testimonials. Car 
vassing will disqualify applicants, who are to state whether or not they are 
prepared to devote the whole of their time to the duties. Further par 


ticulars can be obtained fr me, and envelopes to be endorsed “ Director 
of Studies. 





F. T. STEAVENSON, Town Clerk. 
Hound , Darlington, August 6, 1897. 


oe Samal OF DARLINGTON. 
TECHNICAL COLLEGE. 


The Technical Instruction Committee of the Darlington Town ye 
- ¢ prepared to receive Applications for the post of ART MASTER 
Salary of £150 per annum, plus quarter of the fees and grants. Applications 





| to be sent to me, together — not more than three testimonials, not later 


than 27th inst.; and it is » desirable that the certificated returns of 
examinations for the last two years she yuld be sent if possible. Canvassing 
of members will disqualify applicants. Envelopes to be sent to me, endorsed 


** Art Master. 





F. T. STEAVENSON, Town Clerk. 
Houndgate, Darlington, August 6, 1897. 
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HARRIS INSTITUTE, PRESTON. 
ART SCHOOL. 


Second Master required, to commence duties on September 20, The 
Gentleman appointed will be required to give instruction in Modelling in 
Clay and in Casting from Clay Models, and to give practical lessons on the 
various branches of Design He must also be duly qualified to lecture on 
the principles of Ornament, Architecture, Geometry, and Perspective 
Commencing Salary, £100 per annum. 

Applications, stating age, qualifications, experience, and references, with 
copies of four recent Testimonials, must be forwarded, not later than 
September 4; to the ReGistrRaR, Harris Institute, Preston. 

August 18, 1397. 


HARRIS INSTITUTE, PRESTON. 


Assistant Master wanted, to commence duties on October 4. The Gentle- 
man appointed will be required to devote his whole time to the Office, and 
be required to tez - h English, F rench, Mathematics, and Ge.graphy, mainly 
in the Pupil Teachers’ Central Classes. He will also be required to assist im 
other departments of the Institute, and to act generally under the direction 
of the Principal. A Degree, though not essential, will be considered a 
recommendation. Commencing Salary, £100 per annum. 

Applications, stating age, qualifications, experience, references with 
copies of four recent Testimonials, must be forwarded, not later than 
September 4, to the ReGisrrar, Harris Institute, Preston. 


August 18, 1897. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE. 
(A CONSTITUENT COLLEGE OF THE UNIVERSITY 
OF WALES.) 

Applications are invited for the post of ASSISTANT LECTURER ip 
ZOOLOGY and DEMONST R. ATOR in BIOLOGY 

Applications and Testimonials should be forwarded on or before Saturday, 
September 18, 1897, to the undersigned, from whom further particulars may 
be obtained. 





AUSTIN JENKINS, 
Uniyersity Cc 4 e, Cardiff, July 26, 1897 





3.A., Secretary and Registrar. 





HALIFAX SCHOOL BOARD. 


WANTED, an ASSISTANT MASTER in Organised Science School, 
to teach Chemistry and Physics, Laboratory experience indispensable 
Salary to commence £120. Alsv in Higher Grade School, Trained and 
Certificased Assistants, one of whom must be qualified to take Manual 
Work. Salary, according to ithe  oand s scale, to commence at £84 

Applic atic ns, on Forms to be ¢ btained from me, must be sent in hot later 
than September 5. 

W. H. OSTLER, Clerk of the Board. 

22 Union Street, Halifax. 


~ WELSH INTERMEDIATE EDUCA- 
TION ACT. 


MONTGOMERYSHIRE COUNTY SCHEME, 

The County Governing Body invite Applications for the Post of HEAD 
MASTER of the Dual School at Llanfyllin, which it is intended shall te 
opened at the coming half term. Salary, £150 with £2 Capitation Fee. 
Number of Pupils authorised by Scheme, 54 

Last day for receiving applications, September 25. 

Further particulars from the undersigned. 

G. D. HARRISON, 
Clerk to the County Governors, Welshpool. 
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i. CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 


GRADIENT-TELEMETER LEVEL (J. Suort’s Patent). 


With this Instrument a much great ter quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


avoided 
14-ineh, £22. 
WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” Telephone: “1054 HOLBORN.” 








EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices maa a from £5 to &7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Aipine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONI/ALS. 

: **Tagaitz, Russia, February 1892. 
** IT am very well pleased with the Watkin Aneroid Barometer you made for, me. I have tested it inthe Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 


were to be united by a channel. (Signed) ““Count Bere.” 
390 Ontario Street, Chicago, Oct. 22, 1894. 
“The two-inch ‘Watkin Aneroid’ which you made for me about fous years ago has proved a most satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell ci ming storms—some- 
times twenty-four hours in advance. (Signed) “C. W. Boynton. 





maner: VAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EQ. 


THE ELECTRICAL CO., Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 


RONTGEN TUBES, with 2 and 3 Electrodes, 


available for any length of Spark. 








put; we can therefore now offer them at 15s. each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 


Platino-Cyanide of Barium. 


ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


ae Send for Complete Priced Catalog mee 


TOWNSON @ MERCER. 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Koyal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. 

Sole Agents in the United Kingdom for BECKER'S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 

Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
-or by post, 3/- (free to Colleges and Schools). 





LATEST TYPE. 











The large demand for our improved Tubes compels us to increase our out- 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Miss EMILY PENROSE. 


Principal : 


The Session 1897-98 will begin on Thursday, October 7. Students are 
expected to enter their names between 2 and 4 on Wednesday, October 6. 
Mrs Faw ett will deliver the Inaugural Address at 4.30 p-m. on 
Thursday, October 7. 

Lectures are given in all branches of General and Higher Education. 
Taken systematically they form a connected and progressive Course ; but 

- Course of Lectures in any subject may b - attended. 





ingle 
Courses are held for all the Ur niversity of London Examinations in Arts 
an for the Teacher's Diploma (L ondon), and for the Teacher's 
Certificate (Cc ambridge). 
oratories are open to Students for Practical Work. 
Th e Art School is open from ro to 4 

idents can reside in the College. 


LUCY J. RUSSELL, 


LONDON MATRIC. INTER. sc. AND 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 


nd Science 


Six Lab 


Honorary Secretary. 


Special HONOURS CLASS IN BOTANY for the Inter. Sc. and | 


B.Sc.—Apply. R. Kerin, BA. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 
MINERALS FOR SALE. 


Large and Valuable Co Hectic on of MINERALS to be Sold, in its entirety, 
by Private Contract. Tois Collection has been pronounced by Experts to 


be one of the fir vest in this kingdom. It was commenced nearly 100 years 
ago, and has been in the possessioa of members of the same family ever 
since 

Specimens (many t housands in number) are in splendid condition. 


For full particulars apply to “* R.,” care of the Publishers of NATURE. 

BOTANICAL SPECIMENS —WANTED, 
a COLLEC TION OF DRIED SPECIMENS OF PLANTS indi- 
genous to the British Isles, carefully laid down and named.—Send full 
particulars to HENRY SOTHERAN AND Co., 140 Strand, W.C. 





THE CHANGE OF CLIMATE FULLY EXPLAINED. 


FACTS OF THE JESUS-HUXLEY 
CASE, on NOAH’S FLOOD. 2d. W. REEVEs, 185 Fleet Street, E.C. 


Now Ready, Demy 8vo, Pp. 224, with 14 Illustrations, price 7s. 6d. 


The RECORD of the ROYAL SOCIETY. 
No. 1, 1897. 


Containing an Account of the Foundation and Early History 
of the Royal Society, and its Trusts, Functions, and Permanent 
Features. 

SOLD BY 


HARRISON & SONS, St. Martin’s Lane, W.C. 


THE COURSE AND NATURE OF FER. 
MENTATIVE CHANGES IN NATURAL AND POLLUTED 
WATERS, AND IN ARTIFICIAL SOLUTIONS, AS INDI- 
CATED BY THE COMPOSITION OF THE DISSOLVED 
GASES. (Part IV.) HUMUS: ITS FORMATION AND IN. 
FLUENCE IN NITRIFICATION. 

By W. E. ADENEY, Assoc.R.C.Sc.I., F.1.C., &c., 


Curator in the Royal University, Dublin. 








Being the Scientific Transactions of the Royal Dublin Society. Vol. VI. 
New Series. Part XI. Price 1s. Also 
Vol. VI. New Series. Part X. 


On the ORIGIN of the CANALS of MARS. 
By J. JOLY, M.A., B.A.L, Sc.D., &c., 
Hon. Sec. Royal Dublin Society. 
With Two Plates. 


WILLIAMS & NORGATE, 


Price ts. 


Lonvon : 14 Henrietta Street, W.C. 


HORNTON- PICKARD 


CAMERAS, 


‘AMBER’ 


AND 


‘RUBY.’ 


For HAND or STAND 


With Time and In- 
stantaneous 


SHUTTER. 








Catalogue Free Srom 
THORNTON-PICKARD, Lto., ALTRINCHAM. 


| 


| 
| 


| 
| 


| 


| 








Apparatus for estimation of sulphur in spent oxide, 


FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
felephone Number— 2038. 


THE 


CAMBRIDGE SOIRNTIFIO INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrical Thermometers for Investigating Earth Eoupe - 
tures, as supplied to several of the leading Observatories 
Callendar Griffiths’ Improved Patent Wire Bridges. 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 64, 11}, and 16 inches long, at 5s., 
7s. 6d., and 10s. per Frame respectively ; now ready for distribution. 
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Physiological and Physical Apparatus of the best quality. 


Section Cuttin Auplanses, including a new form of Rocking 
Micro ome for ae Flat Sections. 
Rocking Microtome, 





Latest augeovell ues ** Cambridge ” 
pri ce £4 4s. 





lilustrated Catalogue of Apparatus sent Post. Free on receipt af 18. 6d. 
Address all Communications: 
“Instrument Company, Ltd., Cambridge.” 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 
COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO. 
Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
L.owwnDon=. 


-PHGENIX FIRE OFFICE. 


9 LOMBARD ST., E.C.,and 57 CHARING CROSS. S W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURIIY 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secrerarigs—W.C. MACDONALD and F. B. MACDONAI D. 
‘LOSSES PAID OVER £20.000.000. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 

















TRADE MARK. 
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MINERALS, FOSSILS, ROCKS. 
COLLECTIONS OF THIN SLICES FOR PRACTICAL MICRO- 
SCOPIC PETROGRAPHICAL STUDY 

, Saene Col sllections contain thin Slices of all the more important Types of 

cks, as mentioned in the latest ion of the ** Microscopic Pavcens uphy 
ff ‘Rocks, by H. "Re senbusch (Stuttgart, 1896). 

o each one will be added a printed short description of all the Speci- 
mens and Slices, in order that the student himself might beable to recognise 
and determine the tituents of the Rock. 

Collections of 120, 180, and 250 Thin Slices. Price, in 
Elegant Cases, 47 10s., £11 §s., £16 §5., respectively. 

The same Collections, inclusive of the Specimens (size, 
34 x 44 inches), £12 105., £19 10s., £ s., respectively, 

As all thin Sli ill i I lelive 
we can gu itee all 
characteristics of the Rocks 1en riptic 

Dr. F. KRANTZ. 
BONN ON RHINE. RHENISH MINERAL OFFICE. 
ESTABLISHED 1833. 


HARRINGTON Bros., Oliver’s Yard, 
London, E.C. ; and Cork, Ireland.) 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 


(Represented by Messrs. 
(NeE } 
53A City Road, 





Plain Ring Nets, wire or cane, WW * hy Stick, 15. 3d., 25., 25. 6d. Fold- 
ing Nets, 3s. 6¢., 4s. Pocket Boxes, 6a., gd., 15., 15. 64. ‘Zinc relaxing 
> eon od., 15., 15. 6d., 25. Su Dre Boxes, 25. 6. , 48-9 55+, 6s. Setting Boards, 
flat or oval, from sd. to 15. Sd. Setting Houses, gs. 6d., 115. 6d., 145. 
Breeding Cage, 25. 6d., 45., 55., 75. 6d. Botanical Cases, japanned double 
tin, 15. 6d , 25. od., 35 6d., 45. 6d., 7s. 62. Botanical Paper, from 1s. 14 


to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 15. 6¢., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 3h, 1S., 18. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Compenten, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 34. ; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 3¢., 
ss. 3 Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns i sugaring, &c. (new and 
improved pattern), 2s. 6¢. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be-sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


imens of Cr ryptogar ms and other Plants supplied a 








Dried and fresh spec 








study. Living exampl les of the foll owing Genera are now in st ck :—Nitell 

(Edogonium, Staur spermu Spiro eyra Vaucheria, and Zygnem a in 
conjugation, Polytrichum iy m, nia, Anaptychia, M archantia, 
Funaria, and Pol of Fir. Glass-t ypped Boxes of any dimensions made to 









boxes with divisions, as supplied to the Depa artment of 
Typical Rocks (about x 4”), 20s. ; 16 Types of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms. Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Pane yntology. 
__On Sale, British Birds, their Eggs and Nests, weekly Parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


order. Collectior 
Science and Art: 
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Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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J. ORME & CO. 


S65 BARBICAN,EOND ow, E.c, 
MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS 


FOR 
Chemical Laboratories, Lecture Rooms, 
Science Classes, Technical Training Schools, 
«ce. 
NEWTH’'S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 
Price ay, with 2000 Epustretions, 2/6. 


(Refunded on First Order.) Free to Societies, Colleges, Schools, &¢. 


Separate Lists of Chemical Apparatus, Chemicals, Electriva) 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &, 
J. ORME & CoO., 
65 BARBICAN, LONDON, E.C. 
- TO SCIENCE LECTURERS. | 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suvtrer, therefore no Flickering. Superb Mechanism. 
The Moto-Phi pte C. amera for taking the Pictures. Illustrated Lists, od, 


See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GUINNESS, Madame ApELINA Patt, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 





Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. en 
SPECIALIS T, Brewster House, 82 Mortimer Road, Kingsland, N 
X-RAY TUBES. 
TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
ACTUAL MAKER, Tubes —s amy ro — 
escent an osphorescent inerals, 
67 FARRINGDON Saits, Gequite. Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 
Spect ters, Spectroscopes, S, 
Sarton, be. i Enon for Sonia — yon: to Chess 
own designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


— 30 St. Andrew’s Street, 


W. G. PY CAMBRIDGE. 


SCIENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH LABORATORY, Cambridge. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospbarium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. ~ 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyttie, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, *Terebella ; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
risia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpe 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biologica! Laboratory, Plymouth. THE DIRECTOR.- 
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ORIENT COMPANY'S PLEASURE GEOLOGY AND PHYSIOGRAPHY. 








CRUISES 
By the Steamship GARONNE (3901 tons register). COLLECTIONS AND MICROSCOPIC SLIDES. 

For LISBON, Mz ae AGA, VILLA FRANCA, PALERMO, SANTORIN, New Catalogues of Minerals, &c., now ready. 

BEYROUT (for Damascus), HAIFA, JAFFA (for Jerusalem, &c.), Collecti f Specimens — Minerals, Fossils, and Rocks. 

ALEXANDRIA (for Cairo, &c.), MAL TY A,and GIBRALTAR, leaving ea a Chemical Work, &c. — 

LONDON October 6, arriving back November 30. Physiography Collections. 

ol Band, ” Electric Light, High-class Cuisine. Geological Apparatus and Appliances. 
Managers - GREEN and CO. } Head Offices New Supplementary List of Microscopic Sections. 
{ ANDE RSON, ANDERSON, and Co. § Fenchurch Avenue. List of Rock Specimens. 
Fo # pas sage apply to the latter Firm, at 5 Fenchurch Avenue, London, - Geological Hammers. 
E.C. ; or to the West End Branch Office, 16 Saneee Street, S.W. » Cabinets. 
ESTABLISHED 1 °” Meteorites. 








TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 1 KELSO PLACE, KENSINGTON, W. 
THE MOST NUTRITIOUS COCOA. 
<a am | 
HOLLOWAY’S OINTMENT | 
| 
Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. FOR BREAKFAST AND SUPPER. 
Price SG Gs. 
Rack and Pinion for exact Adjustment of Foeus—so 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
As designed by Prof. SILYANUS P. THOMPSON. 
SUITABLE FOR THE LECTURE TABLE AND CLASS INSTRUCTION. 
MADE AND SUPPLIED BY 
56 CHARING CROSS ROAD, LONDON, W.C, 


BIRKBECK ‘BAN K. Catalogue of Minerals for selecting single Specimens, Price 2d. 
Southa Buildi Ch ne 
TWOAND NEAL yee WERE berosirs, | JAMES R. GREGORY & CO. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
EPPS’S 
CURES 
Gout, Rheumatism, Lumbago, Sciatica, GRATEFUL—COMFORTING. 
GIVING PICTURES 4!<«3S!. 

ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
open and close. 

CLOSED. CATALOGUE POST FREE. OPEN. 
Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 

communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON, 


repayable on demand, STORES AND OFFICES: 
FRANCIS RAVENSCROFT, Manager. 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. CG O Cc O A 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 
in Aluminium Mount. Instantaneous Shutter, and 
99 HATTON GARDEN, ’ 
PERKEN, SON & RAYMENT, “socsom cinccs” LONDON. “OPTIMUS. 
responsive vibration. 
GOVERNMENT CONTRACTORS, &c., 
SUBSCRIPTIONS TO “NATURE.” | CHARGES FOR ADVERTISEMENTS. 





" £ % a. £ i= 
bw ad Nl elk alld i = be ; Three Linesin Column ....... o 2 6 
aa... ie aee | ee Seer 00 9 
So atx, Pass Anno One Eighth Page, or Quarter Column . 0 18 6 
ee at eet PRyeae sto 6 Quarter Page, or Half a Column ... 115 0 
OS a a ee eee o15 6 Half a Page, ora Column ...... 3 52 
ee oS ie ee o 8 Oo Whole Page ... ccc eccees 660 
Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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Chemical and Physical Apparatus 


We publish the following Catalogues, which are supplied free to Science Teachers: 
ASSAY APPARATUS. 
BACTERIOLOGICAL APPARATUS. 
PHOTOGRAPHIC APPARATUS. 


CHEMICAL APPARATUS. 
PHYSICAL APPARATUS. 
PRACTICAL PHYSICS (now in Press). 


We have our own Workshops, and are actual 





PHILIP HARRIS & CO., 


Makers of the Articles we sell. 


Ltd., 


144 EDMUND STREET, BIRMINGHAM. 


W. WATSON & SONS’ X-RAY APPARATUS. 


VACUUM TUBES. W. & Sons’ PENETRATOR Tube, 35s. and 40s. 
ABLE CATHODE Tube for regulating the Penetrative Power and Vacuum, £2, 


RELIABLE FOCUS Tul 
Every description oa Crookes’ and Geissler’s Tubes in Stock. 


3-in. Spark, £8 15s.; 4-in., £12 10s.; 6-in., £19 10s. ; 


INDUCTION COILS of finest qu: aiey as supplied to H.M. Government. Prices: 
10: 


8-in., £25; 1o-in., £35 1Os.; 18-in., £63; 24-in., £87 10s. 


THE ‘‘VRIL” CONTACT BREAKER (Patent applied for) affords the utmost fa ility for 


greater Spark length than old form of vibrator. Speed of make and break can be controlled ; 


fitted to any make of Induction Coil. 


FLUORESCENT SCREENS, producing the very finest results, from 20s. 
PRIMARY BATTERIES, ACCUMULATORS, RHEOSTATS, TESLA APPARATUS, &c. 


For full particulars of everything connected with X-Ray work, apply for Illustrated Catalogue 


sent post free on application to 


Mr. Campbell Swinton’s ADJUST- 


graphy. Requires less Battery power, gives 
gives same effect as Mercury Interrupter. Car 


W. WATSON & SONS (Z£s/ablished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 


MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. 


WATER 


NOTHING BUT 
WATER. 


That is all you need with 


TALBOT’S 


FRUIT ‘EXTRACTS. 


DON’T add sugar, 0 ale water, and in a 
moment you will have a glass of Delicious 
Lemonade. 





Ask your Grocer for a 12-0z. Tin. Price 6d. MAKES 2 GALLUNS. 
Sample Tin Post Free, 8d. Nothing like it anywhere. 


TALBOT & CO., GLOUCESTER. 


Mikado 
Moth Paper, 

specially 
adapted for 
Folded Cloths, 
Closely-packed 
— &ce. 

1s. per box : 
Ala bastrine 
Tablets, for 
placing in 
Wardrobes, 
&e., 18. per 
box ; Crystal- 
lised Cam- 
phylene, for 
scattering 
under Carpets, 


| amongst Fur- 
niture, &c., 1S. 
Toilet and Bath, 


Faintness, &c. 





i a Ammoniated Camphylene Cream, for 
; Camphylene —- Salts, f 
Or all Che emists, Stores, Xc., at the 
| Company’ s Stall, W estern " hionile, Victorian Exhibition, or direct from 
Sole Manufa turers 


FLEMING'S OIL & CHEMICAL CO., 101 LEADENHALL ST., E.C. 


CROSSLEY’S OIL ENGINES. 


PORTABLE OIL ENGINES. 


ECONOMICAL, 
POWERFUL, 
EFFICIENT 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., L'>., OPENSHAW, | 





Printed by RicHarp CLay ANp Sons, Limirep, at 7 & 8 Bread Street Hill, 
anv Co., LimiTep, at 29 Bedford Street, London, W.C., and THE MacmiLLtan Com 





Queen Vicoria 


PANY, CC 


Suitable for all classes 
of Agricultural 
Whrk. 


REFERENCES, dc., ON 


APPLICATION. 
MANCHESTER, 
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VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 
ARTS AND SCIENCE DEPARTMENT. 
SESSION 1897-8. 

Full Curriculum for VICTORIA UNIVERSITY and LONDON 
UNIVERSITY DEGREES in ARTS and SCIENCE. Students also 
Prepared for Civil Service, Cambridge Higher Local and other Examina- 


tions. 

SPECIAL CURRICULA are PROVIDED for STUDENTS 
PREPARING for BUSINESS LIFE, for TECHNOLOGICAL 
CHEMISTRY, for ENGINEERING, ELECTRO-TECHNICS, and 
ARCHITECTURE. 


Physical, Engineering, Biological, and Chemical Laboratories. Practical 
Laboratory Work for Professional and other Students. 
All Classes Open to Male and Female Students of 16 and upwards. 


Students admitted in their 16th year subject to preliminary examination. 


PROFESSORS AND LECTURERS. 
Greek—Prof. Rendall, M.A., D. Litt. 
Latin—Prof. Strong, M. Bn L L. > 


French—Victor H. Friedel, B.és. Ph. 
Teutonic Languages—Prof. — _ "Ph. p. 
Italian—Chevalier Londini, D.C. 

English Language and Anglo-Sz axon—R. Priebsch, Ph. D. 
Modern Literature—Prof. Raleigh, M.A. 

English History—Prof. Mackay, M.A. 

Philosophy—Pref. MacCunn, M.A. 

Art of Education—W. H. Woodward, B.A. 

Political Economy and Commercial Science—Prof. Gonner, M.A. 
Architecture—Prof. Simpson. 
.aw—Prof. Emmott. 

Mathematice ~Prof. Carey, M./ 
Physics—Prof. Oliver Lodge, L ‘. D., 
Electro-technics—A. Hay, B.Sc. 
Engineering—Prof. Hele Shaw, LL.D., 
Chemistry—Prof. Campbell Brown, D.Sc 
Physiology—Prof. C. 5. Sherrington, M. A., M. a. 
Biclogy—Prof. Herdman, D.Sc., F.R.S., 
Botany—Prof. R. J. Harvey Gibson, M.A., F. L S. 
Physiography—J. L. Howard, D.Sc. 

An Entrance Ex xamination for intending Students in their 16th year will 
be held on October 1 and 2. 

Session commences October 4. Registration of Students, Eleven to One 
and Two to Four, September 30, Ten to One and Two to Four p.m. 
October 1, and Ten to One on October 2 

Evening Classes commence October 11, 

_ Full | Prospectus on applicz ation | to the Cor LEGE REGISTRAR. 


M.A. 


D.Sc., F.R.S. 
Mem. Inst.C.E. 
F.R.S. 





UNIVERSITY OF ST. ANDREWS. 
CHANCELLOR—His Grace the DUKE of ARGYLL, K.T., LL.D. 
Recror—The Most Honourable the MARQUESS of BUT E. K.T. , LL.D. 
Principac—JAMES DONAL DSO} S D. 
OPENING OF SESSION 1897-98. 

UNITED COLLEGE, 

This College will be formally opened on Tuesday, October 5, and the 
Winter Session will begin on Wednesday, October 6. 

The Preliminary Examinations, with which the Examinations for Bursaries 
are combined, will commence on September 25. Schedules of Admission will 
be supplied by the Secretary up to September 19. 

There are sixty-seven Bursaries vacant, ranging in value from £40 to 
4215s. Of these forty-five are tenable by men only, twenty (which are 
restricted to Students who intend to enter the Medical Profession) by women 
only, and two (the Berry Bursaries of £40 each) by either men or women. 

In the Course of the Session eight Scholarships will be competed for, five 
of which are open to both sexes. They range in value from £100 to £50. 

ST. MARY'S COLLEGE, 

This College will be opened on Tuesday, October 26. The Examinations 
for Bursaries will be held on October 22 and 23. Intimation of cand tide ature 
is not necessary. There are eight competitive Bursaries vacant, ranging in 
value from £40 to £12. At the close of the Session two Schol arships of 
£100 each, one of £2 t, and one of £14, will be open to competition. 

The Classes in the University are open to Students of both sexes, and 
include Latin, Greek, English, French, Hebrew, Syriac, Modern Greek, 
Logic and Metaphysics, Moral Philosophy, Education, Mathematics, 
Natural Philosophy, Chemistry, Zoology, Botany, History, Physiology, 
Anatomy, Materia Medica, Systematic Theology, Biblical Criticism and 
Church History. 

Specimen Examination Papers and full particulars respecting the Courses 
of Instruction, Fees, Examinations for Degrees, &c., will be found in the 
CALENDAR of the University, published by Messrs. William Blackwood 
and Sons, 45 George Street, Edinburgh, price 2s. 6d.; by post, 2s. 10d. 

A general Prospectus for the coming Winter Session, as well as detailed 
information regarding any department of the University, may be had on 
application to J. MAITL AND ANDERSON, Secretary. 

University of St. August 26, 1897. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 
Principal—Rev. H. P. GURNEY, M.A., D.C.L. 

The College forms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
cooteee, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for men and for women Students are attached to the 
College. 

The Twenty-seventh Session begins September 27, 1897. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s. 4¢.). Prospectuses on application to the 
SECRETARY. 
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ENGINEERING AND CHEMISTRY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 


SESSION 1897-98. 

The Courses of Instruction at the Institute's CenTrRaL TecuHNICAL 
Covvece (Exhibition Road) are for Students not under 16 years of age; 
those at the Institute’s Tecunicat CoLiece, Finssury, are of an Inter- 
mediate Grade for Students not under 14 years of age. The Entrance 
Examinations to both Colleges are held in September, and the Sessions 
commence in October. Particulars of the Entrance Examinations, Scholar- 
ships, Fees, and Courses of Study, may be obtained from the respective 
Colleges, or from the Head Office of the Institute, Gresham College, 
Basinghall Street, E.C. 


CITY AND GUILDS CENTRAL TECHNICAL COLLEGE. 
(Exuisition Roap, S.W.) 
A College for higher Technical Instruction for Students not under 16 pre- 
paring to become Civil, Mechanical or Electrical Engineers, Chemical and 
other Manufacturers, and Teachers. Fees for a full Diploma Course, £25 
per annum. Professors :— 
Civil and Mechanical Engineering W.C Unwin, F.R.S., M.Inst.C.E. 
W. E. Ayrton, F.R.S., Past Pres. 
Inst. E. E. 
H. = ARMSTRONG, Ph.D., LL.D., 
R.S. 

oO. HEnrict, Ph D., LL.D., F.R.S 
CITY AND GUILDS TECHNICAL COLLEGE, FINSBURY. 
(Leonarp Street, City Roap, E.C.) 

Provides Courses of Intermediate Instruction for Day Students not under 
14 years of age, preparing to enter Engineering and Chemical Industries. 


Fees, £15 per annum. Professors :— 
Physics and Electrical Engineering S. P. Tuompson, D.Sc., F.R.S. 


Physics and Electrical Engineering 
Chemistry 


Mechanics and Mathematics 


Mechanical Engineering and\ ww » » : 
Miitheaiies si a net W. E. Davsy, M.A., B.Sc., M.I.M.E, 
Chemistry R. Mecvora, F.R.S., F.1.C. 


JOHN WATNEY, Hon. 
City and Guilds of London Institute, 
Gresham College, Basinghall Street, E.C. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Diploma of the College is granted in the following Departments of 

Engineering and other branches of Applied and General Sciences :-- 
CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 
NAVAL ARCHITECTURE. 
ELECTRICAL ENGINEERING. 
ARCHITECTURE. 

CHEMICAL ENGINEERING. 
METALLURGY. 

MINING ENGINEERING. 
AGRICULTURE 

CHEMISTRY. 

MATHEMATICS AND PHYSICS. 

Special Courses of Study extending over three Academical years have 
been arranged in each of the above Departments. Average Fee per Session, 
Sig 145. 

Students may enrol in any of the separate Courses of Lectures or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Laboratories for Practical Instruction in Physics, Chemistry, 
Technical Chemistry, Metallurgy, and Electrical Engineering, and the 
Engineering Workshop, are liberally equipped with the most approved 
Appar: atus. 

Session 1897-98 commences on MONDAY, OC TOB ER 4. 
Examination begins on TUESDAY, SEPTEMBER 28. 

For Calendar “(price 1s. 4a. by Post), containing detailed Syllabuses of 
each Course, particulars of Fees, Scholarships, &c., apply to 

JOHN YOUNG, B.Sc., 


Secretary. 





Entrance 


Secretary. 
38 Bath Street. 


UNIVERSITY OF GLASGOW. 
COURSES IN ENGINEERING SCIENCE. 

The Session commences on October 14. 

NATURAL Puitosorpuy—Prof. Lord Kelvin, D.C.L., 

GEoLoGcy —Prof. John Young, M.D. 

Cuemistry—Prof. John Ferguson. M.A., LL.D.. 

MatTuHematics—Prof. William Jack, M.A., LL.D. 

ENGINEERING—Prof, Archibald Barr, D.Sc., M.Inst.C.E. 

NAVAL my c a. TURE AND MARINE ENGINEERING—Prof. J. Harvard 

siles, M.I.N 

Prospec tuses sr the Courses, with Regulations for the Degrees of B.Sc. 
and D.Sc., in Engineering Science, and a List of Bursaries and Scholar- 
ships open to Science Students can be had from the Assistant CLERK. 


F.R.S., M.Inst.C.E 


HARTLEY COLLEGE, SOUTH. 
AMPTON. 


SESSION 1897-98. 
The Session commences on September 28, 1897. 
The Day Classes of the College include the following Courses :— 
London University Courses in Arts and Science. 
Science Courses for Medical Students and Dental Students. 
Mechanical Engineering Course, 
Electrical Engineering Course. 
Prospectuses of above Courses may be obtained on application to 





D. KIDDLE, Clerk. 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS : 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
L.D., F.R.S. 


Professor DEWAR, M.A., LL.D., F.R.S. 


SUPERINTENDENT OF THE LABORATORY: 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday ‘‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1897. 


Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 


All persons desiring to be admitted as workers, must send evidence ot 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of Appli- 
cation, can be had from the Assistant SECRETARY, agen Institution. 


UNIVERSITY COLLEGE OF SOUTH 
WALES AND MONMOUTHSHIRE, 
CARDIFF. 

(A CONSTITUENT COLLEGE of the UNIVERSITY OF WALES.) 
ENTRANCE SCHOLARSHIP AND EXHIBITION EXAMINA- 
TION, SEPTEMBER 1897 
One Scholarship of £35, ‘three of £25, Two ot £20, Two of £15, Five 

















Craddock Wells Exhibitions, Twelve Exhibitions to cover the cost of | 


Tuition, and anumber of Free Studentships in connection with the Counties 
of Glamorg: an, Monmouth, and Cardiff, will be offered for competition 
at the Entrance Examination in September 1897. 

For information in respect of the Glamorgan Free Studentships, apply to 
Mr. WALTER Hoac, Pontypridd ; for those ag om with the County of 
Monmouth, to Mr. Evan SMALL, M.A., B.Sc., County Council Offices, 
Newport, Mon. ; and for all further inform: ation a Prospectuses for College 
Scholarships and E xhibitions, as well as Cardiff Free Studentships, apply to 

AUSTIN JENKINS, B.A., Secretary and Registrar. 
3.—The next SESSION will begin on Monday, October 4, 1897. 
te om College, Cardiff. 





BALLIOL COLLEGE, ‘CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 
A Combined Examination for Natural Science Scholarships and Exhibi- 


tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 16, 1897. 


Three Scholarships and Three Exhibitions will be offered, the Scholarships 


being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two or 
these. 

Particulars may be obtained by tate te 

_ Christ Church, Oxford. ERNON HARCOURT. 


MASON COLLEGE, BIRMINGHAM. 
FACULTIES OF ARTS AND SCIENCE. 
SESSION 1897-98. 

THE NEXT SESSION Seeecas ON THURSDAY, 

SEPTEMBER ; 

Complete Courses of Instruction are prov ided a the various Examinations 
in Arts and Science, and the Preliminary Scientific (M.B.) Examination of 
the University of I ‘ondon ; for Students of Civil, Mechanical, and Electrical 
. ngineering ; and for those who desire to obtain an acquaintance with some 
branch of Applied Science, including Chemistry, Metallurgy, &c. Students 
may, however, attend any Class or combination of Classes. 

(There is also a Faculty of Medicine, a Syllabus of which, containing full 
particuls v may be had gratis from Messrs. CornisH, New Street.) 

A SYLLABUS of the Arts and Science Faculties, with full infor- 
mation as to the various Lecture and Laboratory Courses, Lecture Days 
and Hours, Fees, Entrance and other Scholarships, Prizes, &c., may be 
had gratis from Messrs. CornisH, New Street, Birmingham ; or on applica- 
tion to the REGISTRAR, at the College. 


MUNICIPAL TECHNICAL SCHOOL 
AND THE 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 


Day and Evening Courses in Art and Industrial Design ; Mechanical 
and Electrical Engineering; Chemistry and its Applications; Builders’ 
Work ; the Textile Industries. J. H. REYNOLDS, Director. 








GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION will begin on MONDAY, OCTOBER 4. 
Entrance Scholarships of the combined value of £410 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year exceeded: 


All Hospital Appointments are made strictly in accordance with the 
merits of the Candidates, and without extra payment. There are 28 
Resident Appointments open to Students of the Hospital annually without 
payment of additional fees, and numerous Non-resident Appointments in. 
the General and Special Departments. The Queen Victoria Ward, recently 
re-opened, will provide additional accommodation for: Gy nacological and 
Maternity cases. 

The College accommodates about 60 Students, under the supervision 
of a Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations of the College, &c., apply, personally 
or ' by letter, to the Dean, Guy's Hospital, London Bridge, S S.E. 


UNIVERSITY COLLEGE, LONDON. 


The Session of the Faculty of Medicine will commence on October 4. 
Introductory Lecture, at4 p.m., by Mr. RayMonp Jounson, M.B., B.S., 
F.R.C.S. 





The Examinations for the Entrance Exhibitions will commence on Sep- 
tember 23. 
— Exhibitions, and Prizes of the value of £800 are awarded 
annual 
In University College Hospital about 3000 In-patients and 35,000 Out- 
patients are treated during the year. Thirty-six Appointments, eighteen 
being resident (as House Surgeon, House Physician, Obstetric Assistant, 
&c.), are filled up by competition during the year, and these, as well as all 
Clerkships and Dresserships, are open to Students of tht Hospital without 
extra fee. Resident Officers receive free board and lodging. 
Prospectuses, with full information as to Classes, Prizes, &c., may be 
obtained from University College, Gower Street, W.C. 
R. J. GODLEE, M.S., M.B., B.A., F.R.C.S., Dean. 
J. M. HORSBU 'RGH, "M. A., Secretary. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
October 1, 1897. 

he Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

woenpeeten of fony of the above wad be had from the ReGIsTRAR. 


7 THE ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 


PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


PrincipaL—G. W. pe TUNZELMANN, B.Sc., M.I. rn E. 
Senior-Instructor—C, CAPITO, M.I. E. E., M.1.M 

Laboratories, Dynamo Room, Steam Engine, Engincwing ‘wee 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


-MILLPORT MARINE BIOLOGICAL 
STATION. 
ISLE OF CUMBRAE, FIRTH OF CLYDE. 

Beautiful Scenery, rich Sea-area, good Dredging Appliances, well- 
equipped Laboratory ; splendid Museum for reference. Charges extremely 
moderate. 

Apply Captain Tursyne, Curator, Station ; or Mr. Davip RoBwerTson, 
95 Ba ath Street, Glasgow. 


UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of LECTURES, by Prof. W. F. R. We pon, 
F.R.S., will commence on Wednesday, October 6, at One p.m. These 
Lectures are suited to the requirements of Students preparing for the 
Examinations of the London University, as well as to those of Students 
wishing to study Zoology for its own sake. Notice of other Courses of 
Lectures, to be delivered during the Session, will be given later. 

M. HORSBURGH, M.A., Secretary. 
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WELSH INTERMEDIATE EDUCA- 
TION ACT. 


MONTGOMERYSHIRE COUNTY SCHEME. 
The County Governing Body invite Applications for the Post of HEAD 


MASTER of the Dual School at Llanfyllin, which it is intended shall be 


«opened at the coming half term. Salary, £150 with £2 Capitation Fee. 
Number of Pupils authorised by Scheme, 54. 
Last day for receiving applications, September 25. 
Further particulars from the undersigned. 
G. D. HARRISON, 
Clerk to the County Governors, Welshpool. 


HARRIS INSTITUTE, PRESTON. 
ART SCHOOL. 


Second Master required, to commence duties on September 20. The 

Gentleman appointed will be required to give instruction in Modelling in 
Clay and in Casting from Clay Models, and to give practical lessons on the 
various branches of Design. He must "also be duly qualified to lecture on 
the principles of Ornament, Architecture, Geometry, and Perspective. 
Commencing Salary, £100 per annum. 

Applications, stating age, qualifications, experience, and references, with 
copies of four recent Testimonials, must be forwarded, not later than 
September 13, to the REGISTRAR, Harris Institute, Preston. 

August 18, 1397. 


HARRIS INSTITUTE, PRESTON. 


Assistant Master wanted, to commence duties on October 4. The Gentle- 
man appointed will be required to devote his whole time to the Office, and 
be required to teach English, French, Mathematics, and Geography, mainly 
in the Pupil Teachers’ Central Classes. 
other departments of the Institute, and to act generally under the direction 
of the Principal. 
recommendation. Commencing Salary, £100 per annum. 

Applications, stating age, qualifications, experience, references with 
copies of four recent Testimonials, must be forwarded, not later than 
September 13, to the Recistrar, Harris Institute, Preston. 

August 18, 1897. 


UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 
ELECTRICAL ENGINEERING. 

Professor ANDREW GRAY, LL.D., F.R.S., will begin, in OCTOBER 
next, a Systematic COURSE of INSTRUCTION in Electrical Measure- 
ment and Practical Electricity. 
with a Compound Steam Engine, Dynamos, Transformer, Secondary 
Battery, and the most approved modern Measuring Instruments for all 
Branches of Electrical Engineering. Laboratory Fees at the rate of £1 1s. 
per Term for six hours per week. Composition Fee for all College Lectures 
for the Session, £10 


Applications for Calendar, Prospectus, and general information to be 
made to 








J. E. LLOYD, M.A., Secretary and Registrar. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
HYGIENE AND PUBLIC HEALTH. 
The Course of Scientific Instruction, practical and theoretical, will begin 
on THURSDAY, October 7, and extend over the Session of three Terms. 
Further information on wee ation. 
LU ICY J. RU SSE LL, Honorary Secretary. 


CARDIGAN COUNTY SCHOOL. 


SCIENCE MASTER Required by September 21 next. 
taken a Degree. Commencing Salary, £120. 

Applications, with Qualifications and Testimonials, on or before Monday 
(First Post), September 6, to be in hands of 


Must have 


JAMES STEPHENS, 


Cardigan. Clerk to the Local Managers. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


MINERALS FOR SALE. 


Large and Valuable Collection of MINERALS to be Sold, in its entirety, 
by Private Contract. This Collection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly roo years 
ago, and has been in the possession of members of the same family ever 
since. 





Specimens (many thousands in number) are in splendid condition. 
For full particulars apply to “‘ R.,” care of the Publishers of NatuRE. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spec Cathet s, Optical 
Benches, &c., &c. Instruments kee special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 
56 Crogsland Road, Chalk Farm, London, N.W. 











He will also be required to assist in | 


A Degree, though not essential, will be considered a | 


Just Published, 544 pp. Imp. 8vo, Price 245. 
Zoologischer Jahresbericht fir 1896. 
Herausgegeben von der 

Zoologischen Station zu Neapel. 
Previously published: ‘‘ ZOOL. JAHRESBERICHT,” 


1879-85. Reduced price £5 16s. ; 1886-95, 245. each ; 
Index, 16s. 


Fauna und Flora des Golfes von Neapel. 
Monograph XXI. G. Jatta, Cefalopodi, 46. 
Monograph XXII. H. Ludwig, Die Seesterne (Asteriadze), 45. 
R. FRIEDLANDER & SOHN, 

Berlin, N.W. » Castatenase 1 II. August 26, ‘1897. 


NEW ‘VOLUMES OF “THE INTERNATIONAL 
SCIENTIFIC SERIES.” 
WHAT IS ELECTRICITY ? 
TROWBRIDGE, S.D., Harvard University. 
with many Illustrations, 5s. 
| MEMORY. By F. W. Edridge Green, 
M.D., Author of ‘‘ Colour Blindness.” With Illustrations. 
Crown 8vo, 5s. 
ELEMENTS OF HYPNOTISM. By R. 
H. VINCENT. Second Edition. With Illustrations. 


By John 


Crown 8vo, 





| Crown 8vo, 55. [Zmmediately. 
London: _ 
KEGAN PAUL, TRENCH, TRUBNER, & CO., Lrtp., 


Paternoster House, Charing Cross Road, W.C. 


BIGGS & CO.'S LIST OF TECHNICAL BOOKS. 


The Physical Laboratory is fully equipped | 


Phgetent Units. B Mac NUS MACLEAN, 
R.S.E. Crown 8vo. Illustrated. Price 2s. 6d. 


~ . can safely be said that this book will find its way into every laboratory 
where physical facts are investigated.” — Nature. 
“A very useful book.” —Zagineer. 


| Dynamos, Alternators, and Transformers. By 
GISBERT KAPP, M.I.C.E. Illustrated. Price 10s. 6d. 

Electric Traction. By A. RECKENZAUN. _ Illustrated. 
Price 10s. 6d. 

Electrical omy 
Illustrated. Price 10s. 6 

Electric Light ro ’ Power. 
Illustrated. Price 5s. 

First Principles of Electrical Engineering. By 
C. H. W. BIGGS. Illustrated. Price 2s. 6d. 

First Principles of Electricity and Magnetism. 
By C. H. W. BIGGS. Illustrated: Price 3s. 6d. 

First Principles of the Locomotive. By M. ReyNo.tps. 
Illustrated. Price 2s. 6d. 

First Principles of Building. By A. BLack. Illustrated. 
Price 3s. 6d. 

First Principles of Mechanical Engineering. By 
IMRAY and BIGGS. Price 3s. 6d. 


Design of Alternate-Current Transformers. By 
R. W. WEEKES. Illustrated. Price 2s. 


Theory and Practice of aueatue- -Deposition. By 
Dr. G. GORE, F.R.S. Price 1s. 6 


piesneting and teneemien Electric Currents. 
By Prof. G. FORBES, F.R.S. Illustrated. Price 2s. 6d. 


Practical Electrical Engineering. Two Volumes. 
Imperial 4to. Illustrated. Price hana 2s. 
BIGGS A N D CO:; 
139-140 SALISBURY COURT, FLEET STREET, E.C. 


M.A., D.Sc., 


By H. Kitcour and Others. 


By ARTHUR F. Guy. 











MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 
Catalogues Free. 
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I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. THEODOLITES. 
MINING DIALS. SEXTANTS. ANEROIDS. 
GRADIENT-TELEMETER LEVEL (J. Suort’s Patent). 


With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


avoided. 
14-inch, £22. 
WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


\ Telegraphic Address: ‘“‘ESCUTCHEON, LONDON.” Telephone: “1054 HOLBORN.” 


: : THE 
INDU CT 0) N COI LS "CAMBRIDGE SOIENTIFIO INSTRUMEN® COMPANY, 
2 LIMITED, CARLYLE ROAD, CAMBRIDGE. 


2h-inch, £5. 3-inch, 6 6s. 4-inch, £9, 6-inch, £15. Makers of Calendar & Griffiths’ Patent Electrical Pyrometers 
a r 











pp aeinee a () h Temperature Work. 
OTHER SIZES TO ORDER. Electrical Thermometers for Investigating Barth Tompera- 
| tures, as supplied to several of the leadin servatories. 
MADE ENTIRELY BY OURSELVES. r Calendar & Grimiths: improved Patent vire Brid o- . 
| Standa esistance Coils constructed on Messrs, ths’ 
EVERY COIL GUARANTEED TO GIVE A LONGER and Burstall’s Method. 
CONTINUOUS SPARK THAN SPECIFIED. PARTICULARS AND PRICES ON APPLICATION. 
_— " aes send . ; , UARTZ FIBRES on Frames, about 6}, 114, and 16 inches long, at 5s. 
tighest pe ea on ae yrcncnen egy on tlhe Q 7s. 6d., and 108. per Frame mt Fi, now sondey tor Ghautivation. P 


Crookes’ Tubes, Fluorescent Screens, &c 


Physiological and Physical Apparatus of the best quality. 
Section Cuttiog Appliances, including a new form of Rocking 
crotome for Cutting Flat Sections. 
Latest Improved Pattern ‘* Cambridge” Rocking Microtome, 
| price £4 4s. 


lilustrated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 
Address all Communications: . 
‘*[nstrument Company, Ltd., Cambridge.’’ 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
, E. DENT & CO. 


_ Makers to the Queen, 
Send f f Rad hi 
"liad mona yaN 4 ROYAL EXCHANGE, E.C, and 
HOWARD B. LITTLE & CO. = wompnon. 


ELECTRICIANS, PHGENIX FIRE OFFICE, 
36 Shaftesbury Avenue, Piccadilly, London, W. | 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
———— —- — . ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 


THE 
ELECTRIC LIGHTING RULES SUPPLIED. 
~ LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 


CAMERAS, SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 
‘AMBER’ & ‘RUBY.’ < -~ anee. 


For HAND. or STAND, ALBERT EDWARD JAMRACH 
: — » Se. (Late CHARLES JAMRACH), 
iatantareous SHUTTER 180%. ° NATURALIST, 
ip 180 ST. GEORGE STREET EAST. 
iflustvated Catalague Free. Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. | Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 


Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 45. doz. 
Amphioxus, 9d¢. each. | Echinus (large), ros. doz. 
Astacus, gd. each. | Cucumaria (large), 15. 4@. each. 
Anodon, 9d. each. | Apus, ts. each. 
Rana, 6d. each. } Nebalia, 1s. per tube. 
oa Gammarus, 1s. per tube. 
Noctiluca, 1s. 3d. per tube. Scorpio, 1s. to 1s. 6d. each. 
Grantia, 1s. 3d. per tube Scolopendra, 1s. 6d. each. 
Sycon, 1s. 3d. per tube. Aplysia, 8d. to 10d. each 
edusoids, 1s. 3¢. per tube. Haliotis, 8d. each. 
Aurelia, 10d. each. Loligo media, 10d. each. 
Coryne, 1s. per tube. | Mya, rod. each. 
Obelia, rs. per tube. Pedicellina, 1s. per tube. 
Ascaris (large), 8d. each. Salpa, 1s. 6d. per tube 
Cerebratulus, 1s. 6d. each. Ascidia, 8d. each. 
Nereis, 6d. each. Raia, 1s. to 2s. 6d. each. 
Arenicola, 6d. each. Lacerta, 1od. each. 


Sagitta, 1s. per tube. 
REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BioLocicAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 





MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :-— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, dealitetess Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bagula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 
ORIENT COMPANY’S PLEASURE 
CRUISES 


By the Steamship GARONNE (3901 tons register). 

For LISBON, MALAGA, VILLA FRANCA, PALERMO, SANTORIN, 
BEYROUT (for Damascus), HAIFA, JAFFA (for Jerusalem, &c.), 
ALEXANDRIA (for Cairo, &c.), MALTA,and GIBRALTAR, leaving 
LONDON October 6, arriving back November 30. 

String Band, Electric Light, High-class Cuisine. 
Siesaduns {i GREEN and CO. } Head Offices, 
? agi ANDERSON, ANDERSON, and Co. § Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 





EPPS’S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 

The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 
oil, leaving for use a finely-flavoured powder—‘“‘ Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 
gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. Sold only in labelled Tins. 











HOLLOWAY’S PILLS 
CURE 


Siliousness, Sick Headache, Indigestion 
and al! Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors, 














a 


WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND oTuER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold. 
ing Nets, 3s. 6d., 4s. Pocket Boxes, 6d., 9d., 1s., 15. 6d. Zinc relaxing 
Boxes, 9d., 15., 1s. 6d., 2s. Store Boxes, 25. 6d., 4.,55.,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, gs. 6d., 115, 6d., 143 
Breeding Cage, 2s. 6d., 4s., 58., 75- 6d. Botanical Cases, japanned doub 
tin, rs. 6d , 25. od., 38. 6d., 48. 6d., 7s. 6d. Botanical Paper, from 15, 14 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for r ing 
Insects, 1s. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 34, 1s., rs. 44. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocke 
Pupa-Digger in leather sheath, 1s. 9¢. ‘Taxidermists’ Companion, contain. 
ing most necessary implements for skinning, 10s. 6d.; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills ad, 34. 
ts.; Brass Rousiees, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Ping of 
every Miol<tieaediies and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements se 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workme, 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 





F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines. 
NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 
Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, CEcidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass-topped Boxes of any dimensions made to 
order. Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—2o Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, 10s. ; and 13 Rock-Constituents, 7s. 6d. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 135. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 





‘GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
a Geological Hammers. 
9 Cabinets. 
» Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & C0. 


STORES AND OFFICES: 
_1 KELSO PLACE, KENSINGTON, W. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. ug 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 
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" NATURAL SCIENCE. 


A MONTHLY REVIEW OF SCIENTIFIC 
PROGRESS. 


Contents of SEPTEMBER Number. 

NOTES and COMMENTS :—Polar Exploration—Arctic Gec logy—Birds 
and their Stomachs—American Economic E ntomology—Glands_ in 
Insects--The Photography of Microscopic Organisms in Motion—The 
Great Auk in Ireland—Extinct Birds of Madagascar—The Origin of the 
Kdentate Mammals—The South American Edentate Mammals—The 
Old World Edentate Mammals—New Light on the Ova of Vertebrata 
—Primitive Methods of Trepanning—Spear-throwers from New Guinea 





—Cycads—The Fossils of the English Chalk Rock—Tierra del Fuego. 

Steenstrup. By Prof. Chr. F. Liitken, University of Coperhagen. (With 
Plate VII.) 

Does Natural Selection Play any Part in the Cite of Species among 
Plants? By the Rev. George Henslow, M.A., SS. 

Reproductive Divergence : an Additional Factor i in oe By H. M. 
Vernon, M.A. 

On the Restoration of some Extinct Reptiles. By W. G. Ridewood, D.Sc., 
F.L.S. (Illustrated.) 


The Facetted Pebbles of India. By R. D. Oldham, F.G.S. 


SOME NEW BOOKS :—Traité de Zoologie Concréte: by Y. Delage and 
E. eR —Catalogue of Fossil Cephalopoda in the British Museum, 
Vol. III.: by A. H. Foord and G. C. Crick—The Concise Natural 
History : edited by A. H. Mileo—A Handbook to the Order Lepidop- 
tera: by W. F. Kirby—Manuel de Géographie Botanique : by Oscar 
ee lee Serials. 


OBITUARIES. 

NEWS of UNIVERSITIES, MUSEUMS and SOCIETIES. 

CORRESPONDENCE. 

J. M. DENT & CO., 67 St. James’s Street, S.W. 
PRICE ONE SHILLING, NET. 


X-RAY TUBES. 
TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
ACTUAL MAKER, Tubes paw a soeenees of Fluor- 
escent an osphorescent M 1 
67 FARRINGDON Salts, Guyattio. Rubies, gc > 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


London : 
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JAMES WOOLLEY, SONS & 60, Lto, 


Manufacturers and Dealers i in every Description of 


CHEMICAL AND PHYSICAL APPARATUS 





TE. Catalogues Free on Application. 





LABORATORIES SUPPLIED WITH EVERY 
SPECIAL TERMS TO AGRICULTURAL, TECHNICAL, 
VOLUNTARY, AND BOARD SCHOOLS. 


VICTORIA: 8 BRIDGE, MANCHESTER. 
TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Jilustrated Lists, 2d. 


See Mr. HuGHEs’ PATENT COMBINATION OPTICAL LANIERN, 

&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TaN GuINNEss, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢, Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., “6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 








SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4'« 31. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


in Aluminium Mount. 
three Double Dark Slides. 





open and close. 





aa=== 


CLOSED. 


communications to the Editor. 


SUBSCRIPTIONS TO “ NATURE.” 


£ & & 
.. 2a. oe 8 oO 
ccm ane ee ; 14 6 
Quarterly oe o 7 6 

To ALL PLACES azeoan — 
Oss cee 6 —he Cea se. « 2S 
Half-yearly .... a oe 8 6 
Quarterly .. fe) ° 
Cheques ond Money finders 


OFFICE : 


Price S86 Gs. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
Instantaneous Shutter, and 
Revolving the Milled 
Head at side is the only movement necessary to 


CATALOGUE POST FREE. 
99 HATTON GARDEN, 


PERKEN, SON & RAYMENT, “xsos size 





OPEN. 


‘OPTIMUS.’ 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


LONDON. 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


i a & 
Three Linesin Column ....... 0 2 6 
Per Line after j 009 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column .... . ¢ 6 
Whole Page 660 


payable to MACMILLAN & CO., Limited. 
29 BEDFORD STREET, STRAND, W.C. 
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THE THE ELECTRICAL C0., Ln 
NEG. CAMERAS COMPLETE OUTFITS 





FOR HAND & TRIPOD. 
SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. RADIOGRAPHY. 





FOR 


Specially suitable for Scientific Men, Surgeons and Physicians. 















INDISPENS- : es 
ABLE TO Direct Investigations, or Photography, ~~ 
BEGINNERS, 
because always es 
From mechanical RONTGEN TUBES. . FLUORESCENT 
complications, | .5 *  : 
and extremely with 2 and 3 SCREENS 
easy to work. Electrodes, ‘ah = . 
USED BY THE LEADING ®Vailable = Double 
EXPERTS, because they take for any ; Coated 
any Lens, work with any Plates length of Spark. : j 
or Films, and provide every aipeiics I Platino-Cyanide of 
adjustment required in Photo- The large demand tor our Barium. 
graphy. improved Tube compels 
us to increase our output ; 
j ye ca ow off — 
Price, j-plate, from £1 3, complete. bg ona ee \ 
iil alti ale te TT CCUMULATORS, 
Patterns particularly adapted for scientific work : ¢ 0 ] L Ny ' 


Special B Pattern, fitted with Zeiss Satz Lens, and giving three 


images ot different size from the same position. TRANSFORMERS. 





CELLS. 


— 





Twin Lens Pattern, fitted with two lenses, one Showing an exact 


duplicate of the image photographed with the other. 


Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 


Abridged Catalogue, free on application. 








Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


NEWMAN & GUARDIA, Ltd., 99-194 CHARING GROSS ROAD, LONDON, Wc 


90 & 92 Shaftesbury Avenue, London, W. &@ Send for Complete Priced Catalogue. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ols ‘ oe from £5 to £7 Ts. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving s 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

“*Tagnitz, Russia, February 1892. 
**I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
were to be united by a channel. (Signed) “Count Bere.” 
** 390 Ontario Street, Chicago, Oct. 22, 1894. 
**The two-inch ‘Watkin Aneroid’ which you made for me about four years ago has proved a most satisfactory 


I have crossed the Atlantic with it four times and find that it never fails to foretell coming storms—some- 
(Signed) “C. W. Boynton. 





instrv iment. 
times twenty- -four hours in advance. 


mansr: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, E.C. 


“STRONGEST AND BEST.”—Health. 


Frys 


PURE CONCENTRATED 


: ae ‘4 ws y 
Try also Fry's MALTED: COCOA, a delicious combina- 
tion of FRY'S PURE CUCOA and EXTRACT OF 


MALT (Allen and Hanbury's). “Its dietetic and 
digestive oalue is beyond di spute. "—Lancet, OVER 200 GOLD MEDALS AND DIPLOMAS. 
Bich iaanoir enti —— ami ondon. and published by MACMILLA 
ited by Ricuarp Cray AND Sons, Laurreo, at7&8 Bread Street Hill, Queen Victoria Street, in the City of London. and pu —~ 
Printed by RicWAR at 20 Bedford Street. London. W.C.. and THe MacmitLan Company. 66 Fifth Avenue, New York.—Tuursnay, September 2, 197 

















<<“sS 





1D. | 
TS 


Sicians, 
—- 


NT 
REENS, 


ouble 
vated 
ide of 


le 


TORS. 





urpassed 
< at 


WE. 


giving a 
Tourists, 


1892. 
orological 
yers which 
ERG.” 

2, 1894. 
\tisfactory 
1s—some: 
NTON. 


aC; 








NAS. 


.CMILLA¥ 


r 2, 1897 


<<“ 
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With numerous I/lustrations, Medium 8vo, 6s. net. [Ready Immediately. 


RECENT AND COMING ECLIPSES. 


BEING NOTES ON THE 


TOTAL SOLAR ECLIPSES OF 1893, 1896, & 1898. 
By Sir NORMAN LOCKYER, K.C.B., F.R.S. 
London: MACMILLAN AND CO., LIMITED. 








Prof FRANK CLOWES and Pr £ s, B. “COLEMAN'S 


ILLUSTRATED CHEMICAL HAND- 


Now Ready, Price 10d. net, so tie obtained hina Bc siiaaiion, or (Postage | 
| 
| BOOKS for Colleges, Organised Science Schools, and Schools 
| 


extra) from Messrs.5 WHITTAKER & CO., Paternoster Square, 
London. 


PROGRAMME OF TECHNOLOGICAL generally 
EXAMINATIONS of the CITY and GUILDS of LONDON INSTI- | P RACTICAL CE TEEERE anh GURL SERIITS ARSE Sat 


TUTE, including Regulations for the Registration and Inspection 
of Classes in TECHNOLOGY and MANUAL ‘TRAINING; the | QUANTITATIVE ANALYSIS. Fourth Edition. 108 A LITATIVE 
E xamination Questions set in 1897; the List of Teachers of Classes ANALYSIS. 3s. rs — 7 
in Technology, and the Prizes offered by the Livery Companies on | * 

the results of the Examinations to be held in April, May and June, | ELEMENT r QU ANTITATIVE ANALYSIS. | 4s. 6d. 

1898. | London : J. A. CHURCHILL, 7 Great Marlborough Street 


on wz. ORME & CO. THE ELECTRICAL 00, L. 


MANUFACTURERS AND IMPORTERS OF 


APPARATUS & CHEMICALS COMPLETE OUTFITS 


FOR 


FOR 
Chemical Laboratories, Lecture Rooms, | RADIOGRAPHY. 
Science Classes, Technical Training Schools, 


&c. | Specially suitable for Scientific Men, Surgeons and Physicians, 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &¢. 


Direct Investigations, or Photography. 





Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 


J. ORME & CO., 
65 BARBICAN, LONDON, E.C. 


J[HORNTON-PICKARD 





CAMERAS, 
f 
AMBER’ 
AND 
£ = 
RUBY.’ ' 
NTGEN TUBES, with 2 and 3 Electrodes, available fo 
For HAND or STAND. | RO ae ag of Spark. sgamnannns 
- PFS With Time and In- The large demand for our impro mal Tubes compels us to increase our out- 
Catalog Fp mm stantaneous put ; we can therefore now offer yt 
siti cose COILS. TRANSF : 
THORNTON-PICKARD, Lro., ALTRINCHAM. SHUTTER. ¢-,yoresceNT SCREENS, Double Coated Platino. 


F 0 Ss 0 X-RAY TU BES. POD 75-5 — gay 


TUBES cS pow as sereant Acknowledged by all who have tried them to be unsurpassed 
ACTUAL MAKER, Tubes Rn. Specimens of Fluor- for effect. Inspection invited of Apparatus at work at 


escent and Phosphorescent Minerals, 
67 FARRINGDON “ic ccysisin Robie e-” (99-194 CHARING GROSS ROAD, LONDON, W.C. 


FLUORESCENT SCREENS, f 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. &@ Send for Complete Priced Catalogue. 


INCANDESCENT ELECTRIC LAMPS. 30 St. Andrew’s Street 
_EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. W., G. PY ; CAMBRIDGE. 


PHGNIX FIRE OFFICE, __ SClENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH LABORATORY, Camt ridg« 








9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. Prick Lists ON APPLICATION. 
EsTABL ISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. OPTICAL & SCIENTIFIC INSTRUMENTS. 
ELECTRIC LIGHTING RULES SUPPLIED. Spectrometers, Spectroscopes, G s, Cath s, Optical 
LIBERAL LOSS SETTLEMENTS. Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
PROMPT PAYMENT OF CLAIMS. own designs. Price List on application. 

SECKETARIES—W. C. MACDONALD and F. B. MACDONALD. W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros.), 

LOSSES PAID OVER £20,000,000. 56 Crogsland Road, Chalk Farm, London, N.W 
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BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal ;: Miss EMILY PENROSE. 
The Session 1897-98 will begin on Thursday, October 7. 
requested to enter their names between 2 and 4 p.m. on Wednesday, 
October 6. 
The Inaugural Address will be delivered on Thursday, October 7, at 4.30 
p.m. by Mrs. Fawcerr. 


Further information on we ation. 
UCY J. RUSSELL, Honorary Secretary. 


“UNIVERSITY COLLEGE OF NORTH 
WALES, BANGOR. 


ee oe ENGINEERIN 

Professor ANDREW GRAY, »D., F.R.S., will teig in OCTOBER 
next, a Systematic COURSE of i NST RU CTION in Electrics al Measure- 
ment and Practical Electricity. The Physical L aboratory is fully equipped 
with a Compound Steam Engine, Dynamos, Transformer, Secondary 
Battery, and the most approved modern Measuring Instruments for all 
Branches of Electrical Engineering. Laboratory Fees at the rate of £1 1s. 
per Term for six hours per week. Composition Fee for all College Lectures 
for the Session, £10. 

Applications for Calendar, Prospectus, 


made to 
J. E. LLOYD, 
UNIVERSITY COLLEGE, LONDON. 
, LECTURES ON ZOOLOGY. 
The General Course of LECTURES, by Prof. W. F. R. Wetpon, 
F.R.S., will commence on Wednesday, October 6, at One p.m. These 


and general information to be 


M.A., Secretary and Registrar. 


Lectures are suited to the requirements of Students preparing for the | 


Examinations of the London University, as well as to those of Students 
wishing to study Zoology for its own sake. 
Lectures, to be delivered duiing the Session, will be given later. 


M. HORSB URGH , M.A., Secretary. 


THE POLYTECHNIC, 
REGENT STREET, W. 
LONDON UNIVERSITY EXAMINATIONS. 

The next Course of Lectures and Practical Classes preparatory for Prelim. 
M.B., Inter. Sci., and Final B.Sc. will begin on October 4. 

L.L.A. Classes are held in Chemistry, Physics, Mathematics, Mechanics, 
tiology for Pass and Honours, Prelim. Inter. Sci., and Zoology, Botany, 
Geology, and Physiology for Final B.Sc. 

Full Particulars may be obtained on application to the Secrerary, The 
Polytechnic, 309 Regent Street, London. 


MILLPORT MARINE BIOLOGICAL | 
STATION. 
ISLE OF CUMBRAE, FIRTH OF CLYDE. 

Beautiful Scenery, rich Sea-area, good Dredging Appliances, well- 
equipped Laboratory ; splendid Museum for reference. Charges extremely 
moderate. 

Apply Captain TursyNe, Curator, Station; or Mr. Davip Rosertson, 
gs Bath Street, Glasgow. 


HARRIS INSTITUTE, PRESTON. 


Assistant Master wanted, to commence duties on October 4. The Gentle- 
man appointed will be required to devote his whole time to the Office, and 
be required to teach E inglish, French, Mathematics, and Geography, mainly 
in the Pupil Teachers’ Central Classes. He will also be required to assist in 


other departments of the Institute, and to act generally under the direction | 


of the Principal. A Degree, though not essential, will be considered a 
recommendation. Commencing Salary, 4&t00 per annum. 

Applice ations, stating age, qualifications, experience, references 
copies of four recent Testimonials, must be forwarded, not 
September 13, to the ReGisrrar, Harris Institute, Preston. 

August 18, 1897. 


HARRIS INSTITUTE, PRESTON. 
ART SCHOOL. 

Second Master required, to commence duties on September : 20. The 
Gentleman appointed will be required to give instruction in Modelling in 
Clay and in Casting from Clay Models, and to give practical lessons on the 
various branches of Design. He must also be duly qualified to lecture on 
the principles of Ornament, Architecture, Geometry, and Perspective. 
Commencing Salary, £100 per annum. 

Applic: utions, stating a age, qué ilifications, experience, and references, with 
copies of four recent ‘Testimonials, must be forwarded, not later than 
September 13, to the ReEGisTRAR, Harris Institute, Preston. 

August 18, 1897. 


WANTED. —An Assistant Demonstrator in 


the Chemistry 
School.—For further particulars apply to Dr. J. T. 
London, Technical College. 


with 
later than 





Hewitt, East 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, T.ondon. 
Catalogues Free. 


Students are | 


Notice of other Courses cf | 


Department of the People’s Palace Day Technical | 


WATKINS & DONCASTER, 


| 
| 
NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND Ornen 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 2s., 25. 6d. Fold- 
Pocket Boxes, 6d., od., 15., 15. éd. Zinc relaxing 
Boxes, o@., 15., 15. 6d., 2s. Store Boxes, 2s. 6d., 45.,55-,6s. Setting Boards, 
flat or ” oval, from 5d. 'to 15. 8d. Setting Houses, gs. 6d., 115. 6d., 145. 
| Breeding Cage, 2s. 6d., 48., 58., 75- 6d. Botanical Cases, japanned double 

tin, 1s. 6d , 25. gd., 35. 6d., 48. 6d., 78. 62. Botanical Paper, from 1s. 1d. 

to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 

Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 

doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of British 
| Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6d. ; Scalpels, with ebony 
iandles, 1s. 3d.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
ts.; Brass Blowpipes, 4a., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil a. for sugaring, &c. (new and 
mproved pattern), 2s. 6d. and 5s. eac 

LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Sirds, Mammals, &c., Preserved and Mounted by First-class Workmen. 

36 ST RAND, LONDON, Wc. (Fi ive doors from Charing Cross.) 


_ MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals ; Pink Rubelite in Lepidolite ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


| F. H. BUTLER, ™A. Oxon., Assoc. R. 8. Mines. 
NATURAL "HISTORY AGENCY, 

158 BROMPTON ROAD, LONDON. 
Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 

Dried and fresh specimens of Cryptogams and other Plants supplied for 
study. Living examples of the following Genera are now in stock :—Nitella, 
(Edogonium, Staurospermum, Spirogyra, Vaucheria, and Zygnema in 
conjugation, Polytrichum, (2cidium, Puccinia, Anaptychia, Marchantia, 
Funaria, and Pollen of Fir. Glass- topped Boxes of any dimensions made to 
order, Collections, in boxes with divisions, as supplied to the Department of 
Science and Art:—2o Typical Rocks (about 3” x 4”), 20s. ; 16 Types of Rock 
Structures, ros. ; and 13 Rock-Constituents, 7s. 6¢. Case of 12 Micro-slides 
of Rocks, and ditto of 6 Oozes, Polycystina, Diatoms, Chalk-Grains, Re- 
crystallized Sand-stone, Pélé’s Hair, and Coral Limestone, 13s. 6d. each 
Set. Practical Demonstrations given in Mineralogy and Palzontology. 
_ Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
és Geological Hammers. 
ae Cabinets. 
we Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 
MINERALS FOR SALE. 


Large and Valuable Collection of MINERALS to be Sold, in its entirety, 
by Private Contract. This Collection has been pronounced by Experts to 
be one of the finest in this kingdom. It was commenced nearly 100 years 
ago, and has been in the possession of members of the same family ever 
since, 

Specimens (many thousands i in number) are in splendid condition. 

For full pz articulars apply to **R.,” care of the Publishers of NATURE. 


- MINERALS FOR SALE. 


A very Extensive Collection, in superb condition and of high scientific 
value. Hundreds of thousz ands of grand Specimens, enough to fit up five 
or six Public Museums.—Address, Museum House, 72 Caversham Road, 
N.W. 


| ing Nets, 3s. 6d., 4s. 
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Brass Body, 3-inch Object-glass, 1 Terrestrial and 1 Astronomical Eye-piece, 
on Pillar and Cis aw Stand with universal joint, £7. 


Cheap portable Equatorial Stand for 3-inch to 4-inch Telescope, with | 


adjustment for latitude and divided circles, on stout firm Tripod, £7 155. 
Without Tripod, £5 55- 
New Patent Rotating combined Solar and Star Diagonal, 
for carrying 2 Eye- pieces 755. 
Ditto ditto ditto, for carrying 4 Eye-pieces 95s. 
This enables the power to be changed with great rapidity and ease. 
NEWTON & Co oe cians to the Queen and the Government, 
EET STREET, LONDON. 
Tientrade d Catalogue, 6d. 


No Scientific Man 
should 
be without a 





A 


carey een 


CAMERA. 


Full particulars 
free 
on application. 


FRENA 





{All Rights are Reserved. 


BROWNING’S SPECTROSCOPES. 


The Student's Spectroscope has a prism of extremely dense glass, of very 
superior workmanship ; the circle is divided, and reads with a vernier to 
single minutes; the’ slit is furnished with a reflecting prism, by means of 
which two spectra can be shown in the field of view at the same time. The 
instrument will divide the D line in the Solar Spectrum, or the yellow Sodium 
lines distinctly. With a slight alteration of the adjustments, the instrument 
can be used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the Labora- 
tory and for all general work in Spectrum Analysis. 


PRICE, COMPLETE IN CABINET, £6 10s. Od. 
Lilustrated Catalogue of Spectrescepes, post free. 


JOHN BROWNING, 63 STRAND, LONDON, W.C. 
NEGRETTI & ZAMBRA’S 


TRAVELLERS SCIENTIFIC COMPANION. 








Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 

PRICE £4 10s. to £7 10s 
* Special” Illustrated Price List of Ra suitable for 
Presents free TT to all parts of the World. 
NEGRET & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
Telephone No. 6583. Telegraphic Address: “‘ Negretti, London.” 
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SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 

(Near Chelsea Town Hall.) 

Nearest Railway Stations: South Kensington, Sloane Square, 
and Gloucester Road. 

Principal: Prof. HERBERT TOMLINSON, B.A., F.R.S. 
Lady Superintendent: Mrs. GOULD PINDER. 

DAY COLLEGE FOR WOMEN. 

Next SESSION commences SEPTEMBER 28, 1897. 


THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 
The Right Hon. LORD RAYLEIGH, M.A., D.C.L., 
ee A RS 
Professor DEWAR, M.A., LL.D., F.R.S. 
SupPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 


This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday ‘‘for the purpose of promoting 
| original research in Pure and Physical Chemistry,” is now open. The next 





Students can be fully prepared for the following Examinations of the | Term begins on October 4, 1897. 


University of London : 
MATRICULATION. 
INTERMEDIATE EXAMINATION IN SCIENCE. 
PRELIMINARY SCIENTIFIC. 
BACHELOR OF SCIENCE. 
DOCTOR OF SCIENCE. 
There are also Classes in the general subjects of— 
ART, SCIENCE, LITERATURE, DOMESTIC ECONOMY and 
PHYSICAL TRAINING. 
Fee, £15 per annum. 
(For a complete Course of thirty-three hours per week.) 
Boarders received at an extra inclusive charge of £1 5s. per week. 


Students unable to follow a Complete Course can confine themselves to 
or more subjects. 


Prospectus (price 1¢., per post 2@.) can be obtained from the SECRETARY. 


SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE, 


MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall.) 
Nearest Railway Stations : South Kensington, Sloane Square, and 
Gloucester Road. 


Principal: HERBERT TOMLINSON, B.A. (Oxon), F.R.S. 
TECHNICAL DAY COLLEGE. 
Next SESSION commences SEPTEMBER 28, 1897. 





Students can either take a complete two years’ course of Mechanical 
Engineering, Electrical Engineering, or Applied Chemistry, or they can be 
fully prepared for the Matriculation, Intermediate Science, Preliminary 

cientific, Bachelor of Science, and Doctor of Science Examinations of 
the University of London. 

Fee, £15 per annum. 
(For a complete Course of thirty-three hours per week.) 

Boarders received at an extra inclusive charge of £1 5s. per week. 

Students unable to follow a complete Course can confine themselves to 
one or more subjects. 


Prospectus (price 1d., per post 2@.) can be obtained from the SECRETARY. 





VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
October 1, 1897. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textiie 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the REGisTRAR. 





UNIVERSITY COLLEGE, SHEFFIELD.) 


The Session 1897-98 will begin on October 1. 

Instruction is provided in the different branches of Arts, Science, Medi- 
cine, and Technology. The Classes in Arts and Science are arranged to 
cover the Subjects required for the various Examinations of the University of 
London. The Technological Subjects comprise Mechanical and Electrical 
Engineering, Mining, and Metallurgy. 

The Syllabus of the Classes can be had gratis on application to the 
REGISTRAR. 


Under the Deed of Trust, workers in the Laboratory are entitled, free of 

charge, to Gas, Electricity and Water, as far as available, and, at the 

| discretion of the Directors, to the use of the apparatus belonging to the 

Laboratory, together with such materials and chemicals as may be 
| authorised. 


All persons desiring to be admitted as workers, must send evidence otf 

| scientific training, qualification, and previous experience in original 

research, along with a statement of the nature of the investigation they 

| propose to undertake. Further information, together with forms of Appli- 
cation, can be had from the AssistTaANT SECRETARY, Royal Institution. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Diploma of the College is granted in the following Departments of 

Engineering and other branches of Applied and General Sciences :— 
CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 
NAVAL ARCHITECTURE. 
ELECTRICAL ENGINEERING. 
ARCHITECTURE. 

CHEMICAL ENGINEERING. 
METALLURGY 

MINING ENGINEERING. 
AGRICULTURE. 

CHEMISTRY. 

MATHEMATICS AND PHYSICS. 

Special Courses of Study extending over three Academical years have 
been arranged in each of the above Departments. Average Fee per Session, 
Hi4 145. 

Students may enrol in any of the separate Courses of Lectures or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

The Laboratories for Practical Instruction in Physics, Chemistry, 
Technical Chemistry, Metallurgy, and Electrical Engineering, and the 
Engineering Workshop, are liberally equipped with the most approved 
Apparatus. 

Session 1897-98 commences on MONDAY, OCTOBER 4. 
Examination begins on TUESDAY, SEPTEMBER 28. . 

For Calendar (price 1s. 4d. by Post), containing detailed Syllabuses of 
each Course, particulars of Fees, Scholarships, &c., apply to 

JOHN YOUNG, B.Sc., Secretary. 





Entrance 


38 Bath Street. 


UNIVERSITY COLLEGE, LONDON. 
ENGINEERING AND ARCHITECTURAL 
DEPARTMENT. 

ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANY. 

SESSION 1897-8. 

The COURSES of INSTRUCTION in Mechanical, Civil, and Electrical 
Engineering and Architecture COMMENCE on OCTOBER 5. They 
are arranged to cover periods of two and three years, E ’ 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the SECRETARY. 

PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Beare, M.I.C.E. 
ELECTRICAL ENGINEERING, J. A. Fremine, F.R.S. 
CIVIL ENGINEERING, L. F. Vernon Harcourt, M.I.C.E. 
ARCHITECTURE, T. Rocer Situ, F.R.1.B.A. 
PHYSICS, G. Carey Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, F.R.S. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hitt, F.R.S. 

The new Wing of the College, opened by H.R.H_ the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical Engineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kern, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 
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BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director: Prof. CRooksHANK. 
G. Newman, M.D., D.P.H. 
The Laboratory will re-open on October 4. 
DIPLOMA OF PUBLIC HEALTH. 
The Course for the D. P.H. Exam. will commence on October 4. 
PRACTICAL COURSE OF ONE MONTH. 

A Course for Medical and Veterinary Practitioners, Analysts, and Science 

Students will also commence on October 4. Fee, £5 55. 
EVENING CLASS. 

A Practical Course will commence on October 11, from 7 to 9 p.m., sub- 

ject to an arrangement with the Demonstrator. Fee, £3 3s. 
BACTERIOLOGICAL INVESTIGATIONS, 

The Analytical Section is under the charge of Dr. Newman. Bacterio- 
logical examination of water, milk, &c., and _ the investigation of outbreaks 
of infectious diseases will be undertaken on behalf of County Councils and 
other Sanitary authorities. 

ORIGINAL RESEARCH. 

Tne Laboratory is open daily from 10 to 4. 


Demonstrator : 


For Fees and full Particulars of all Classes apply for Syllabus to the 
SecrETARY, King’s College, London. 


KING’S COLLEGE, LONDON. 


Students in Arts and Science, Engineering, Architecture, and Applied 
Sciences, Medicine, and other branches of Education will be admitted for 
the next Term on Tuesday, September 23. EVENING CLASSES com- 
mence Thursday, September 30. 

Students are classed on entrance according to their proficiency, and 
terminal reports of the progress and conduct of Matriculated Students are 
sent to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be ad- 
mitted as non-Matriculated Students on payment of the Separate Fees for 
such Classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Station. 

For Prospectuses and al! information apply to the Secretary, King’s 
rie, London, W.C. 


V ICTORI A UNIVERSITY. 
UNIVERSITY COLLEGE, 
LIVERPOOL. 
DEPARTMENT OF ENGINEERING. 


Session 1897-98 commences October 4. Complete Courses of Instruction 
are arranged in 





(1) Civic ENGINEERING, 
(2) MECHANICAL ENGINEERING, 
(3) ELecrricaL ENGINEERING. 


These Courses enable Students to qualify for U niversity Degrees, and for 
the College Certificates in Engineering. They comprise, in addition to 
special Engineering Lectures and Laboratory Work, Instruction in Mathe- 
matics, Physics, Electrotechnics, and Chemistry. The Engineering Labor- 
atories, and also the Electrotechnical Laboratories, are completely equipped 
with modern appliances. 

The College Prospectus, and also the special Engineering Prospectus, can 
be obtained on application to the REGISTRAR. 


UNIVERSITY OF GLASGOW. 
COURSES IN ENGINEERING SCIENCE. 

The Session commences on October 1 

NaTtuRAL PuiLosopHy—Prof. Lord Keivia, D.C.L., F.R.S., M.Inst.C.E. 

GroLocy —Prof. John Young, M.D. 

Cuemistry—Prof. John Ferguson. M.A., LL.D.. 

MATHEMATICS—Prof. William Jack, M. "A. » LL.D. 

ENGINEERING—Prof, Archibald Barr, D.Sc., M.Inst.C.E. 

NAVAL Speeeects RE AND MARINE ENGINEERING—Prof. J. Harvard 
Biles, M.I.N.A 

Prospectuses of the Courses, with Regulations for the Degrees of B.Sc. 
and D.Sc., in Engineering Science, and a List of Bursaries and Scholar- 
ships open to Science Students can be had from the AssisTANT CLERK. 









THE DURHAM COLLEGE OF SCIENCE, 


NEWCASTLE-U PON-TYNE 
Principal—Rev. H. P. GURNEY, M.A., D.C.L. 


The College forms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
poy Mining, Literature, History, Ancient and Modern Languages, Fine 

rt 

Residential Hostels for men and for women Students are attached to the 

ollege. 

The Twenty-seventh Session begins September 27, 1897. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s. 4@.). Prospectuses on application to the 
SECRETARY. 








ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 


ALBERT EMBANKMENT, LONDON, S E. 
The WINTER SESSION of 1897-92 will Open on SATURDAY, 


Soeeaet 9, 2, when the prizes will be distributed at 3 p.m. in the Governor's 
all. 

Three ery Scholarships will be offered for competition in September, 
viz. -—One of £150 and one of £60 in Chemistry and Physics, with either 
Physiology, Botany, or Zoology, for first year’s Students ; one of £50 in 
Anatomy, Physiology, and Chemistry, for third year’s Students, from the 
Universities. 

Schoiarships and money prizes of the value of £300 are awarded at the 
Sessional Examinations, as well as several medals. 

Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 

All Hospital Appointments are open to Students without charge. 

Club Rooms and an Athletic Ground are provided for Students. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering from the Universities and for Qualified 
Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 
also has a List of Local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 

For Prospectus and all particulars apply to Mr. Renp.e, the Medical 
Secretary. 

H. P. HAWKINS, M.A., M.D. Oxon., Dean. 





GUY’S HOSPITAL MEDICAL SCHOOL. 


The WINTER SESSION will begin on MONDAY, OCTOBER 4. 
Entrance Scholarships of the combined value of £410 are awarded annually, 
and numerous Prizes and Medals are open for Competition by Students of 
the School. 

The number of Patients treated in the Wards during last year exceeded 


All Hospital Appointments are made strictly in accordance with the 
merits of the Candidates, and without extra payment. There are 28 
Resident Appointments open to Students of the Hospital annually without 
payment of additional fees, and numerous Non-resident Appointments in 
the General and Special Departments. The Queen Victoria Ward, recently 
re-opened, will provide additional accommodation for Gynacological and 
Maternity cases. 

The College accommodates about 60 Students, under the supervision 
of a Resident Warden. 

The Dental School provides the full Curriculum required for the L.D.S. 
England. 

The Clubs Union Athletic Ground is easily accessible. 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For the Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations of the College, &c. » apply, personally 
or by letter, to the DEAN, Guy’ s Hospital, London Bridge, S.E. 


ST. BARTHOLOMEW’S HOSPITAL 
AND COLLEGE. 
PRELIMINARY SCIENTIFIC CLASS. 


Systematic Courses of Lectures and Laboratory Work in the subjects of 
the Preliminary Scientific and Intermediate B.Sc. Examinations of the 
University of London will commence on October 1, and continue till July, 





Fee for the whole Course, £21, or £18 18s. to Students of the Hospital, 
or single subjects may be taken. 

There is a Special Class for the January Examination. 

For further particulars apply to the Warden of the College, St. Bartholo- 
mew’s Hospital, London, E.C 

A Handbook forwarded on application. 


UNIVERSITY COLLEGE, BRISTOL. 


CHEMICAL DEPARTMENT. 
Professor—SYDNEY YOUNG, D.Sc., F.R.S. 
Lecturer—FRANCIS E. FRANCIS, B.S« , Ph.D. 

Junior Demonstrator— 

The SESSION 1897-98 begins on October 5. Lectures on Inorganic, 
Organic and Advanced Chemistry wili be delivered during the Session. 
The Laboratories are fitted with the most recent improvements for the study 
of Practical Chemistry in all its branches. In the Evening the Laboratory 
is opened and Lectures on Inorganic Chemistry, at reduced fees, are delivered. 
Several Scholarships are tenable at the College. 

CALENDAR, containing full information, price 1s. (by Post 1s. 4¢.). 

For Prospectus and further particulars apply to James RAFTER, Secretary. 


THE 
MUNICIPAL TECHNICAL SCHOOL 
AND THE 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 


Day and Evening Courses in Art and Industria! Design ; Mechanical 
and Electrical Engineering; Chemistry and its Applications; Builders’ 
Work ; the Textile Industries. J. H. REYNOLDS, Director. 
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CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &ec. 


TRANSIT INSTRUMENTS. 
MINING DIALS. 


GRADIENT-TELEMETER ‘LEVEL (J. SHort’s Patent), 


With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


THEODOLITES. 


SEXTANTS. ANEROIDS. 


14-inch, £22. 


WRITE FOR PARTICULARS. 


147 HOLBORN BARS, 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” 


LONDON, E.C. 


Telephone: “1054 HOLBORN.” 





DENTS WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
= o wDown.- 











DENT 


TRADE MARK. 





CAMBRIDGE SCIENTIFIC INSTRUMENT OOMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Caltensar f & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 

Electrica! Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the merry | ang Oy ana 
Callendar & Griffiths’ Improved Patent Wire Bridges 
Standard Resistance Coils constructed on Messrs. Griffiths’ 
and Burstall’s Method. 

PARTICULARS" AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 6}, ss), and 16 inches long, at 5s., 
7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 





Physiological and Physical Apparatus of the best quality. 


Section Cutty Appliances, —— anew form of Rocking | 
rotome for Cutting Flat Sections. 


Latest Improved Pattern ‘* Cambridge” Rocking Microtome, | 


price £4 4s. 
Lllustrated cna ue of Apparatus sent Post Freeon receipt of 18. 6d. 
ress Communications: 


‘« Instrument Company, Ltd., Cambridge.’’ 


Griffin's Technological Publications, 


CHEMISTRY FOR ENGINEERS AND 
MANUFACTURERS: A Practical Text-Book. By BLOUNT and 
BLOXAM. In Two Vols. Large 8vo. With numerous I]lustrations, 

Vol. I.—TuHe CuHemistRY OF ENGINEERING, BUILDING, AND 
METALLURGY. 10s. 6d. 
* Worthy of high rank in the class of literature to which it belongs.”"— 
pa of Gas Lighting. 
Vol. Il.—Tue Cuemistry OF MANUFACTURING PROCESSEs. 16s. 
“‘ The authors have succeeded beyond all expectation.” — The Times. 


GAS MANUFACTURE: A Handbook on 


the Production, Purification, and Testing of Illuminating Gos, and 
the Assay of the Bye- Products of Gas Manufacture. By W. J. A. 
BUTTERFIELD, M.A., F.C.S. Handsome Cloth, with numerous 
Illustrations. 9s. - 
** By far the best work of the kind we have ever had the pleasure of 
reviewing.” —/Journal of Gas Lighting. 


GAS, OIL, AND AIR ENGINES. By 
BRYAN DONKIN, M.Inst.C.E. Large 8vo, Handsome Cloth. 
With 136 Illustrations. Second Edition. 255s. 

‘*The best book now published on Gas, Oil, and Air Engines.”—T7he 

Engineer. 


PETROLEUM AND ITS PRODUCTS. 
By BOVERTON REDWOOD, assisted by GEO. T. HOLLOWAY. 
With Tables, Maps, Plates, and Illustrations in the Text. In Two 
Vols. Large 8vo. Handsome Cloth. 45s. 

** Indispensable to all who have to do with any of the applications of 
petroleum.” —.Wining Journal 


OILS, FATS, WAXES, AND ALLIED 

MATERIALS, AND THE MANUFACTURE THEREFROM 

OF CANDLES, SOAPS, AND OTHER PRODUCTS. By C. 

R. ALDER WRIGHT, D.Sc., F.R.S. » late Lecturer on Chemistry, 

} St. Mary’s Hospital School ; Examiner in “Soap” to the City and 
Guilds of London Institute. With 144 Illustrations. 28s. 

“Dr. Wright's work will be found absolutely indispensable by every 

| Chemist. Teems with information valuable alike to the Analyst and the 


Technical Chemist.”—7he Analyst. 

PAINTERS’ COLOURS, OILS, AND 
VARNISHES. By GEORGE H. HURST, F.C.S., Municipal 
Technical School, Manchester. Illustrated. Second Edition. 12s. 6d. 

** The best technological book upon the subject."—Oz/ and Colourman's 

Journal. 


London: CHARLES GRIFFIN & Co., Ltd., Exeter Street, 
Strand. 





EVERY TRAVELLER SHOULD CARRY THE PATENT 


‘WATKIN’ 


Prices 
Surveyors, &c. 
were to be united by a channel. 


times twenty-four hours in advance. 


SoLE 
MABRER: 





ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


aa from £5 to £7 7s. 


This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. 
SPECIMENS OF TESTIMONIALS. 


Invaluable for Alpine Climbers, Tourists, 


** Tagnitz, Russia, February 1892. 


**T am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 


(Signed) “Count Bera.” 
390 Ontario Street, Chicago, Oct. 22, 1894. 


“ec 


“*The two-inch ‘Watkin Aneroid’ which you made for me about four years ago has proved a most satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell coming storms—some- 


(Signed) “C. W. BoynTon. 


JAMES J. HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.C, 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


THE ROMANCE OF SCIENCE. 
THE MACHINERY of the UNIVERSE. 


Mechanical Conceptions of Physical Phenomena. By A. E. DOLBEAR, 
A.B., A.M., M.E., Ph.D., Professor of Physics and Astronomy, Tuft’s 
Colle; ge, Mass. Small post 8vo. With several Diagrams. Cloth 

ame 2s. [/n the press. 


THE SPLASH OF A DROP. By Prof. 


WORTHINGTON. With numerous Diagrams. Post 8vo, cloth 
boards, 1s. 6a. 


OUR SECRET FRIENDS AND FOES. 
By PERCY FARADAY FRANKLAND, Ph.D.. B.Sc. (London), 
F.R.S. Rae Edition, Revised and Enlarged. Post 8vo, cloth 


boards, 
“Ttisa book which every Clergyman, every Magistrate, every Guardian 
of the Poor, every Governor of a School, ought to possess and master.”— 


COLOUR. By Captain Abney, F.R.S. 
With 


With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 
numerous Diagrams. Post 8vo, cloth boards, 2s. 5d. 
By Prof. 


COAL. By Prof. R. Meldola. 
DISEASES OF PLANTS 


MARSHAL 7 WARD. With numerous Illustrations. Post 8vo, cloth | 


boards, 2s. 6d. 


TIME and TIDE: a Romance of the Moon. 


Third Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R.S., 
a= Astronomer of Ireland. Illustrated. Post 8vo, cloth boards, 


THE. ‘STORY of a TINDER-BOX. By the 
late CHARLES MEYMOTT TIDY, M.B.M.S., F.C.S. With 


numerous Illustrations. Post 8vo, cloth boards, 2s 


THE BIRTH and GROWTH of WORLDS. 
A Lecture by Prof. GREEN, M.A,, F.R.S. Post 8vo, cloth boards, 15. 

SOAP BUBBLES and the FORCES which 
MOULD THEM. Being a Course of Three Lectures delivered at the 
London Institution, in December 1889 and January 1890, before a 
Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. With 
numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 

SPINNING TOPS. The Operatives’ Lec- 
ture of the British Association Meeting at Leeds, September 1890. By 


Prof. J: PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 
Post 8vo, cloth boards, 2s. 6d. 


THE MAKING OF FLOWERS. By the 


Rev. Prof. GEORGE HENSLOW, M.A., F.L.S., F.G.S. With 
several Illustrations. Post 8vo, cloth boards, 2s. 6d. 


STAR ATLAS. Gives all the Stars from 


1 to 6°5 magnitude between the North Pole and 34 South Declination, 
and all Nebula and Star Clusters which are visible in telescopes of 
moderate powers. Translated and adapted from the German of Dr. 
Kein, by the Rev. E. MCCLURE, M.A. Imp. 4to, with 18 Charts 
and 80 pages Illustrative Letterpress. Cloth boards, 7s. 6d. 


EVENINGS at the MICROSCOPE; or, 


Researches among the Minuter Organs and Forms of pork Life. 
By the late P. H. GOSSE, F.R.S. A New Edition, Revised by 
F. JEFFREY BELL, M. Bus Secretary R.M.S., Professor of Com- 
parative Anatomy and "Zoology in King's College, London. Profusely 
Illustrated. Crown 8vo, cloth boards, 5s. 


HISTORICAL CHURCH ATLAS. 


EDIBLE AND POISONOUS MUSH. 
ROOMS: What to Eat and What to Avoid. By M. C. COOKE, 
M.A., LL.D., A.L.S. With 18 Coloured Plates illustrating 48 Species. 
Crown 8vo, Cloth boards, 3s. 6d. 


SIMPLE EXPERIMENTS for SCIENCE 


TEACHING. With numerous Diagrams, including 200 E xperiments 
fully illustrating the Elementary Physics and Chemistry Division in the 
Evening School C + [ne Code. By J. A. BOWER. Crown 8vo, 
Cloth boards, 2s. 6d. 


THE STRUGGLE OF THE NATIONS: 
EGYPT, SYRIA, and ASSYRIA. By Prof. MASPERO. Edited 
by the Rev. Prof. SAYCE. Translated by M. L.McCLURE. With 
Maps, 3 Coloured Plates, and over 400 Illustrations. Demy 4to 
(approximately). Cloth, bevelled boards, 25s.; half-morocco (bound 
by Riviere), sos. 

This is a companion volume to ‘‘ The Dawn of Civilization,” and con- 
tains the History of the Ancient Peoples of the Kast from ‘the XIVth 
Egyptian Dynasty to the end of the Ramesside period. This interval 
covers the sojourn of the Israelites in Egypt and their Exodus therefrom 
The recent discovery of an Egyptian Stele mentioning the Israelites gives 
special interest to this volume, where the matter is discussed with his usual 
acumen by the Author. 

‘The translation by M. L. McClure is in both cases excellent. Prof. 
Maspero’s presentation of the new learning is at once eminently popular 
and attractive.” — 7imes. 


THE DAWN OF CIVILIZATION (EGYPT 


and CHALDEA). Newand Revised Edition. By Prof. MASPERO. 
Edited by the Rev. Prof. SAYCE. Translated by M. L. McCLURE. 
With Map and over 470 Illustrations, including 3 Coloured Plates. 
Demy 4to (approximately). Cloth, bevelled boards, 24s. ; half-morocco 
(bound by Riviere), 48s. 
Prof. Maspero, by using the result of the most recent researches in 
Egypt and Mesopotamia, has brought this New Edition up to the latest 


date. 

THE ANCIENT HEBREW TRADITION 
AS ILLUSTRATED BY THE MONUMENTS. A Protest against 
the Modern School of Old Testament Criticism. By Dr. FRITZ 
HOMMEL, Professor of the Semitic Languages in the University of 
Munich. Translated from the German by EDMUND McCLURE, 
M.A., and LEONARD CROSSLE. With Map Large Post 8vo, 


buckram boards, 55. 
PATRIARCHAL PALESTINE. By the 


Rev. A. H. SAYCE, Professor of Assyriology, Oxford. Crown 8vo, 
with Map, buckram boards, 45. 

[This book is the First to apply the Tel-el-Amarna Tablets, both published 
and unpublished, towards elucidating the condition of Syria at this period. 
It also contains a recent and important revision of the Egyptian Geographical 
Lists bearing on Palestine.] 


THE “HIGHER CRITICISM” and the 
VERDICT of the MONUMENTS. 3y the Rev. Prof. SAYCE, 
Queen’s College, Oxford. Fifth Edition. Demy 8vo, buckram, 
bevelled boards, 7s. 6d. 

* A really valuable and important work ; perhaps the best which Prof. 

Sayce has yet written.”—Academy. 

ANCIENT HISTORY from the MONU- 
MENTS.—The HISTORY of BABYLONIA By the late GEORGE 
SMITH. Edited and brought up to date by the Rev. Prof. A. H. 
SAYCE. Fcap. 8vo, cloth boards, 2s. 

THEODORE and WILFRITH. Lectures 
delivered in St. Paul's Cathedral, December 1896, by the Right Rev. 
G. F. BROWNE, D.D., D.C.L., Bishop Designate of Bristol. With 
several Illustrations. Small post 8vo, cloth boards, 3s. 6d. 


(IN THE PRESS.) 


illustrating the History of Eastern and Western Christendom, until the Reformation, and 


that of the Anglican Communion until the present day. 


By EpmMunp McC urg, M.A. 


Containing 1S Coloured Maps besides numerous Maps in the Text. 4to. Cloth Boards. 


{EXTRACT FROM PREFACE.— 
Europe, America, and Australia, Christianity is 


The Christian world of to-day is in great measure co-extensive with the spread of the nations. In 
almost without competitors. 
Christian Communities carrying the banner of the Cross ever deeper into its interior. 


The Dark Continent ts fringed round with 
Asia, and the distant isles which 


“wailed for His Law,” hear more fully day by day the Gospel of Christ, and the heathen millions of the East we brought ever 
more and more within touch of a power which shall at length win their allegiance, when the vision of Isaiah shall be fully 


realised: * 
nations that knew not thee shall run unto thee.” 
eighteen centuries will furnish an answer. 


‘ Lift up thine eyes round about and see; all they (the Gentiles) gather themselves together, they come to thee, and 
How has all this come about? The annals of the civilized world for the last 
This Atlas is intended to accentuate some of the main features of the Church's 


expansion, and at the same time to show briefly the inter-dependence of ecclesiastical and secular history. The information given 
on the maps has been necessarily limited by their size and number, but the main features of the spread of the Christian faith have 
been, it is hoped, broadly traced, and the allied changes in political geography sufficiently depicted. | 


LONDON : NORTHUMBERLAND AVENUE, CHARING CROSS, W.C.; 43 QUEEN VICTORIA STREET, E.C.; 


BRIGHTON : 


129 NORTH STREET. 
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ORIENT COMPANY’S PLEASURE 
CRUISES 


By the Steamship GARONNE (3901 tons register). 

For LISBON, MALAGA, VILLA FRANCA, PALERMO, SANTORIN, 
BEYROUT (for Dam: ascus), HAIFA, JAFFA (for Jerusalem, &c.), 
ALEXANDRIA (for Cairo, &c.), MALTA,and GIBRALTAR, leaving 
LONDON October 6, arriving back November 30. 

String Band, Electric Light, High-class Cuisine. 

M . (s GREEN and CO. Head Offices, 
anagers | ANDERSON, ANDERSON, and Co. f Fenchurch Avenue. 
For passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 

E.C. ; or to the West End Branch Office, 16 Cockspur Street, S.W. 








THE MOST NUTRITIOUS COCOA. 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


FOR BREAKFAST AND SUPPER. 


HOLLOWAY’S OINTMENT 
CURES 


Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


THE ZOOLOGIST. 
The recognised Monthly Journal of Natural History. 
Edited by W. L. DISTANT. 
The Number for January, 1897, began a Fourth Series, and is No. 667 from 

the Commencement in 1843. 
PRICE 1s. 
Contents of AUGUST Number. 

2 Natural History Notes from the West Indies. By Percy Rendall, M.D., 


New Series. 


Z.S.—On the Breeding Range of the Yellow Wagtail in Ireland. By 
Robert Warren.—A New British Worm. By Rev. Hilderic Friend.— 
Twenty Years on the Norfolk Fens. By Last C. Farman.—The Autumn 


Song of Birds. By Charles A. Witchell.—A List of Birds observed in 
Shetland, May and June, 1897. By Bernard A. E. Buttress.—Notes and 
Queries.—Amphibia, Pisces, Insecta.—Notices of New Books.—Editorial 
Gleanings. 


London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 





THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and | 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, ‘ Sc., and R. LLOYD 
PRAEGER, B.A 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 

London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and man: 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection Purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, erebella ; ‘Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens. 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

ctegeet Laboratory, Plymouth. 





THE SERECTOS. 





TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, ad. 
See Mr. HuGuEs’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
Tan GuINNess, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 34. List of 300 Lecture Sets, Science ———- 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


ESTABLISHED 18s. 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 


TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repay able on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


‘ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


| Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE. — Advertisements and business letters pa NATURE ‘should be addressed to the Publishers; Editorial 


communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


£2 & 
Se a eee ae ee 
i. =a 
ar ees a 

To ALL PLACES Asnoap :— 

SER ee ee ee re fa 
Half-yearly we tae P fe) _ 6 
Quarterly .. ° ° 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 
oe 


Three Linesin Column .......0 2 6 
Per Line after ‘ - 009 
One Eighth Page, or Quarter Coleman . o18 6 
Quarter Page, or Half a Column ... 115 © 
Half a Page, ora Column ......3 5 © 
Whole Page .. . ; 6 6 © 


Cheques and Money oan payable to MACMILLAN & CO., Limited. 


OFFICE : 


29 BEDFORD STREET, STRAND, W.C. 
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THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND. THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT. 
No. 6, Vol. IV., MAY-JUNE, and No. 1, Vol. V., JULY 1897. Price 3s. net each. 
CONTENTS OF MAY-JUNE NUMBER : 

ON THE ABSORPTION OF THE EXTRAORDINARY RAY IN UNIAXAL CRYSTALS. By Oscar M. 
Srewart.—ON THE CONVERSION OF ELECTRIC ENERGY IN DIELECTRICS. I. By RicHARD THRELFALL. 
—MINOR CONTRIBUTIONS.—NOTE.—NEW BOOKS.—INDEX. 

CONTENTS OF JULY NUMBER. 


A NEW FORM OF CATHODE DISCHARGE AND THE PRODUCTION OF X-RAYS, TOGETHER WITH 
SOME NOTES ON DIFFRACTION. By R. W. Woop.—AN EXPERIMENTAL STUDY OF INDUCTION 
PHENOMENA IN ALTERNATING CURRENT CIRCUITS. II. By F. E. Mittis.x—ON THE CONVERSION 
OF ELECTRIC ENERGY IN DIELECTRICS. II. By RicHarp THRELFALL.—MINOR CONTRIBUTION.—NEW 
BOOKS.—NOTICE. 





MACMILLAN AND CO., LIMITED, LONDON. 


TOWNSON @& MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. 

Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 











Latest Complete I1!strated Catalogue, containing about 2500 Woodcut Engravings, price 2/6, 
or by post, 3/- (fiv< to — and Schools). 





SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4'«3!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price 6 Gs. 

Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
a open and close. 

CLOSED. CATALOGUE POST FREE. OPEN. 


PERKEN. SON & RAYMENT, ‘“tcvsom cixcus’ LONDON. “OPTIMUS. 


MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 


As designed by Prof. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 


SUITABLE FOR THE LECTURE TABLE AND CLASS INSTRUCTION. 
MADE AND SUPPLIED BY 
HARVEY @& PVRrEAHK 


‘BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
GOVERNMENT CONTRACTORS, &c., 


56 CHARING CROSS ROAD, LONDON, W.C. 
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Chemical and Physical Apparatus 


We publish the following Illustrated Catalogues, which are supplied free to Science Teachers - 


CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (just issued). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell, 





PHILIP HARRIS & CO., Ltd., 
144 EDMUND STREET, BIRMINGHAM. 


W. WATSON & SONS’ X-RAY APPARATUS. 


VACUUM TUBES. W. & Sons’ PENETRATOR Tube, 35s. and 40s. RELIABLE FOCUS Tube, 25s. Mr. Campbell Swinton’s ADJUST. 
ABLE CATHODE Tube for regulating the Penetrative Power and Vacuum, 35s. Every description of Crookes’ and Geissler’s Tubes in Stock. 


eaters yer COILS of i ~ quality as supplied to H.M. Government. Prices: 3-in. Spark, £8 16s.; 4-in., £12 10s. ; 6-in., £19 10s. ; 
8-in., £25; 10-in. . £33 Os. ; 18-in., £63; 24-in, £87 10s. 


THE “ VRIL” CONTACT ‘adam (Patent applied fo r) affords the utmost facility for Radiography. Requires less Battery power, gives 
greater Spark length than old form of vibrator. Speed of make and break can be cuntrolled ; gives same effect as Mercury Interrupter. Can be 
fitted to any make of Induction Coil. 


FLUORESCENT SCREENS, producing the very finest results, from 20s. 
PRIMARY BATTERIES, ACCUMULATORS, RHEOSTATS, TESLA APPARATUS, &c. 


For full particulars of everything connected with X-Ray work, apply for Illustrated Catalogue, No. 7, 
sent post free on application to 


W. WATSON & SONS (Zstadlished 1837), peep to H.M. Government. 
Sole London Address: 313 IIIGH HOLBORN, LONDON, Ww. C. ; ; and 78 Swanston Street, Melbourne, Australia. 


THE PATENT ; f, FREDK. JACKSON & Co. 


Ss U R P R I S E G A S (Late MOTTERSHEAD & CO.), 
PENDANT 14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Datf-Moon Street, 
WITH PATENT SHADE 


LABORATORY FURNISHERS, 
For Incandescent Burner. CHEMICAL AND’ PH YSICAL 
E ¥ 
Pan CHANCELER. APPARATUS 
SAVING 80 PER CENT. OF GAS. 


Of every Description. 
Shades the Eyes! Fine Chemicals, Volumetric Solutions, 
Moves with Finger Plain and Stoppered Bottles, 


' 
Touch ! AND EVERY LABORATORY REQUIREMENT. 


Adjusts to any 
Position ! Diustrated, Catalogue of Apparatus, with Price List 
Chemicals, free on application. 


Cannot Blacken the 
: OR... Address—‘‘ APPARATUS, MANCHESTER.” 

















i = Ceiling & : 
Write to BEST & LLOYD, BIRMINGHAM, /or address of nearest Agent. er Telephone Number— 2038. 


CROSSLEYW’S OIL ENGINES. 
PORTABLE OIL ENGINES. 


Apparatus for estimation of sulphur in spent oxide 


Suitable for all classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS., roreill OPENSHAW, MANCHESTER, 





Printed by Qacmane CLAY AND Sons, LimIrED, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of L niles. and publis hed by MACMILLAN 
anv Co., LimiTEp, at 29 Bedford Street, London, W.C., and THe Macmittan Company, 66 Fifth Avenue, New York.—Tuurspay, September g, 1897: 
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A WEEKLY 


ILLUSTRATED JOURNAL 





OF SCIENCE. 


‘* To the solid ground 
O; Nature trusts the mind which builds for aye.”—Worpsworth. 








No. 1455, VOL. 56] 


THURSDAY, SEPTEMBER 16, 


1897. [PRICE SIXPENCE. 











Registered as a Newspaper at the General Post Office.] 


NEWTON & cCo., 


SCIENTIFIC INSTRUMENT 
MAKERS 

TO HER MAJESTY THE 
QUEEN 









PHILOSOPHICAL INSTRU- 

APPOINTMENT TO THE 

ip, Boves INSTITUTION OF 
GREAT BRITAIN 


Makers of every descrip- 


tion of OPTICAL and 


PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
«ec. 

Catalogue « 
OPTICAL L NTE RNS, 


PROJECTION APPARA- 
TUS, and SLIDES, 6d. 
WIMSHURST ELECTRICAL MACHINES. 

Student’s Pattern, 12 in., 45s. Best Quality, 15 in., £5; 18 in., £6 108. 
Multiple-Plate M: achines, i o to £150. As made for the Science and 
Art Department, and the Universities of Oxford, Cambridge, London, 
Sydney, N.S.W., McGill, Montreal, &c 

3 FLEET STREET, TEMPLE 


BAR, LONDON, E.C. 


NOW READY. 3rv EDITION. 


CHEMICAL HANDICRAFT. 


A CLASSIFIED 
APPARATUS 


CATALOGUE OF CHEMICAL 


suitable for the performance of 


AND DESCRIPTIVE 
AND REAGENTS, 
Class Experiments, for every Process of Chemical Research, 
and for Chemical Testing in the Arts. Accompanied by copious 


Notes, explanatory of the construction and use of the Apparatus. 


In One Large Volume, Royal 8vo, 440 pp., Illustrated 
by 1500 Engravings. Price 3s. Post free. 

This Edition has been entirely rewritten up to date, and ts 
illustrated by many hundreds of 
prepared from Photographs of the Apparatus. 

The prices have been thoroughly revised, and the book forms the 
MOST COMPLETE and CHEAPEST CATALOGUE 
of MODERN APPARATUS and REAGENTS extant. 











JOHN J. GRIFFIN & SONS, bP. 
22 GARRICK STREET, LONDON, W.C. 


AND THE GOVERNMENT 


MENT MAKERS BY SPECIAL 


new LEngravings specially | 


| 


{All Rights are Reserved. 


SUCCESSORS TO 


Tue Davies Moror Co., Lrp., 


NALDER BROS. & CO., 


16 RED LION STREET, LONDON, E.C. 





STANDARD SPHEROMETER. 
PROF. SILVANUS P. THOMPSON’S PATTERN. 


The Elevation of the Screw through a distance of 1 millimetre corresponds 
to a Sphere whose Radius is 1 metre. Reading to ‘oos mm, 


Price £7 7s. 
Cc able Address : 


NEGRETTI AND ZAMBRA'S_ 
BAROGRAPHS AND THERMOGRAPHS, 


Write for Catalogue 
No Agents, U.S.A. 


** Secohm, London.” 








The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoo wr use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE 
FOR IRELAND. 


Commences on TUESDAY, OCTOBER 5s. 


Faculties of Manufactures 
Physics (for Electrical 


The Session 1897-098 
given in the 


Applied 


Diplomas of Associateship are 
(Chemical); Engineering ; Mining ; : 
Engineers, &c.); and Natural Science. 

Two Royal Scholarships are competed for at the end of the first year, 
giving Free Admission to all the Courses for the two following years, and 
an allowance of £50 per annum. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and 
Mineralogy qualify for the Examinations at the Royal University (Ireland) 
and elsewhere ; Certificates are granted to Medical, Pharmaceutical, and 
other Students for Special Courses. 

The Chemical, Physical, Botanical, 
ratories open for Practical Work. 

All Classes are open to Ladies. 


Geological, and Mineralogical Labo- 


PROFESSORS : 


Chairs :— 
MINING AND MINERALOGY ove J. P. OREILLY, C.E., M.R.LA. 
TER WwW F. BARRE 1 F.R.S.E. 
Puysics M.R.LA. 
. : W. N. HARTLEY, F.R.S., F.C.S., 
CHEMISTRY J R. S$ 
HADDON, M.A., M.R.I.A., 


ZOOLOGY 


“ Zz. S. 
B oie ee D.Sc., F.L.S., 
SOTANY M.R._LA. 
GEOLOGY GRENVILLE A. J. COLE, 
M.R.1L.A., F.G.S. 
femme Maqemnares ane 180) wy. PADRES ORR, 1.4. 
DESCRIPTIVE Grom rRY AND 
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Fees for Associates from £12 to £22 
and Year. 


per Session, according to the Faculty 


Non-Associate Fees-Lectures, £2 per Course (except Mathematics), 
Laboratory Fees from £2 upwards. 
Directories of the College, giving all information, can be had on appli- 


cation, personally or by letter. 

Nore.—The Entrance Examination for intending Associates will be held 
on the First Day of the Session. Subjects :—Mathematics and Elementary 
Practical Geometry. 

Cou. 


of Science, 


College 


Dublin. 


G. T. PLUNKETT (late R.E.), Royal 


Ireland, Stephen’s Green, East, 


VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, LIVERPOOL. 
ARTS AND SCIENCE DEPARTMENT. 
SESSION 1897-8. 

Full Curriculum for VICTORIA UNIVERSITY and LONDON 
UNIVERSITY DEGREES in ARTS and SCIENCE. Students also 
Prepared for Civil Service, Cambridge Higher Local and other Examina- 

tions. 

SPECIAL CURRICULA are PROVIDED for STUDENTS 
PREPARING for BUSINESS LIFE, for TECHNOLOGICAL 
CHEMISTRY, for ENGINEERING, ELECTRO-TECHNICS, and 
ARCHITECTURE. 

Physical, Engineering, Biological, and Chemical Laboratories. 
Laboratory Work for Professional and other Students. 

All Classes Open to Male and Female Students of 16 and upwards. 
Students admitted in their 16th year subject to preliminary examination. 


Practical 


PROFESSORS AND LECTURERS. 
jreek—Prof. Rendall, M. 7" D. Litt. 
Latin—Prof. Strong, M. A., LL.D. 
French—Victor H. Friedel, B.és.L., Ph.D. 
Teutonic Languages—Prof a Meyer, Ph. Ds 
Italian—Chevalier Londini, D.C. 

English Language and Anglo-S: ll 
Modern Literature—Prof. Raleigh, M.A. 
English History—Prof. Mackay, M.A. 
Philosophy—Prof. MacCunn, M.A. 

Art of Education—W. H. Woodward, B.A. 

Political Economy and Commercial Science—Prof. Gonner, M.A. 
Architecture—Prof. Simpson. 
Law—Prof. Emmott. 
Mathematics—Prof. Carey, M.A. 
Physics—Prof. Oliver Lodge, - ‘L. D., 
Electro-technics—A. Hay, B.S 
Engineering—Prof. Hele dno, ‘LL.D., Mem. Inst.C.E. 
Chemistry—Prof. Ca xe Brow n, D.Sc. 
Physiology—Prof. C. S. Sherrington, M.A., M.D., 
Biology—Prof. Herdman, D.Sc., F.R.S., F.L.S 
Botany—Prof. R. J. Harvey Gibson, M. A., F.L.S. 
Physiography—J. L. Howard, D.Sc. 


An Entrance la for intending Students in their 16th year will 
be held on October 1 and 2. 

Session commences October 4. Registration of Students, Eleven to One 
and Two to Four, September 30, Ten to One and Two to Four p.m. 
October 1, and Ten to One on October 2. 

Evening Classes commence October 11, 

Full Prospectus on application to the CoLLEGE REGISTRAR. 


M.A. 
Priebsch, Ph.D. 


D.Sc., F.R.S. 


F.R.S. 


NATURE 


[SEPTEMBER 16, 
SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE. 
MANRESA ROAD, CHELSEA, S.W. 
(Near Chelsea Town Hall.) 


Nearest Railway Stations : 


597 


South Kensington, Sloane Square, 
and Gloucester Road. 

Prof. HERBERT TOMLINSON, B.A., F.R.S. 

Mrs. GOULD PINDER. 


Principal : 


Lady Superintendent : 


DAY COLLEGE FOR WOMEN. 
Next SESSION commences SEPTEMBER 28, 1897. 
Students can be fully prepared for the following Examinations of the 
University of London : 
MATRICULATION. 
INTERMEDIATE EXAMINATION IN SCIENCE. 
PRELIMINARY SCIENTIFIC. 
BACHELOR OF SCIENCE. 
DOCTOR OF SCIENCE. 
There are also Classes in the general subjects of— 
ART, SCIENCE, LITERATURE, DOMESTIC ECONOMY an 


PHYSICAL TRAINING. 
Fee, £15 per annum. 
(F< 


Boarders received at an extra inclusive charge of £1 5s. per week 


ry a complete Course of thirty-three hours per week.) 


Students unable to follow a Complete Course can confine themselves to 


one or more subjects. 


Prospectus (price 1¢., per post 2d.) can be obtained from the SECRETARY. 





SOUTH-WEST LONDON 
POLYTECHNIC INSTITUTE, 
MANRESA ROAD, CHELSEA, S.W. 

(Near Chelsea Town Hall.) 

Nearest Railway Stations : South Kensington, Sloane Square, and 

Gloucester Road. 
HERBERT TOMLINSON, B.A. 
TECHNICAL DAY COLLEGE. 
Next SESSION commences SEPTEMBER 28, 


Principal : (Oxon), F.R.S. 


1897. 


Students « course of Mect 


Engineering, Electrical Engineering, or Applied Chemistry, or they 
g, PE ) ) 


an either take a complete two years’ 





fully prepared for the Matriculation, Intermediate Science, Preliminary 
Scientific, Bache 
the University of London. 


Fee, 


lor of Science, and Doctor of Science Examinations of 


£15 per annum. 
(For a complete Course of thirty-three hours per week.) 
Boarders received at an extra inclusive charge of £1 5s. per week. 
Students unable to follow a complete Course can confine themselves to 
one or more subjects. 


Prospectus (price 1d@., per post 2d.) can be obtained from the SECRETARY. 





BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E. 


Principal :—G. ArmiraGe-SmitnH, M.A. 
DAY AND EVENING CLASSES. 
The Session commences September 27, 1897. 

UnNIvEeRSITY OF Lonpon: Complete Day Courses for all the Examina- 
| tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science Ciasses in every Branch with Practical Work. Excellently 
equipped Laboracories for Chemistry and Physics, Biology and Botany. 

University Extension: Lectures on Political Economy and Com 
mercial Geography. 

Cuasses in Languages, Commercial and English Subjects, Common Law, 
Bankruptcy, Equity and Conveyancing, Logic, Psychology and Ethics 

ScuHoo. or Art (Day and Evening): Drawing, Painting, Designin 
Modelling, Life Classes, &c. 

Civit Service: Surveyor of Taxes, &c., Second Division,. &c. 


Prospectus, Calendar (6¢.) and Syllabuses of Classes on application to the 
SECRETARY. 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS : 


LORD RAYLEIGH, M.A., 

LL. D., F.R.S. 

Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 

This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday *“‘for the purpose of promoting 
original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1397. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualific ation, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of Appli- 
cation, can be had from the Assistant Secretary, Royal Institution. 


THE GLASGOW AND WEST OF 
SCOTLAND TECHNICAL COLLEGE. 


The Diploma of the College is granted in the following Departments of 
Engineering and other branches of Applied and General Sciences :— 
CIVIL ENGINEERING. 
MECHANICAL ENGINEERING. 


The Right Hon. D.C.L., 


NAVAL ARCHITECTURE. 
ELECTRICAL ENGINEERING. 
ARCHITECTURE. 


CHEMICAL ENGINEERING. 
METALLURGY. 

MINING ENGINEERING. 
AGRICULTURE, 

CHEMISTRY. 

MATHEMATICS AND PHYSICS. 

Special Courses of Study extending over three Academical years have 
been arranged in each of the above Departments. Average Fee per Session, 
Al4 145. 

Students may enrol in any of the separate Courses of Lectures or in any 
of the Laboratories, provided they are qualified to take advantage of the 
instruction given. 

‘he Laboratories for Practical Instruction in Physics, Chemistry, 
Technical Chemistry, Metallurgy, and Electrical Engineering, and the 
Engineering Workshop, are liberally equipped with the most approved 
Apparatus. 

Session 1897-98 commences on MONDAY, OCTOBER 4. 
Examination begins on TUESDAY, SEPTEMBER 28. 

For Calendar (price 1s. 4@. by Post), containing detailed Syllabuses of 
each Course, particulars of Fees, Scholarships, &c., apply to 


JOHN YOUNG, B.Sc., Secretary. 


Entrance 


sath Street. 

VICTORIA UNIVERSITY. 
UNIVERSITY COLLEGE, 
LIVERPOOL. 
DEPARTMENT OF ENGINEERING. 


Session 1897-98 commences October 4. 
are arranged in 


Complete Courses of Instruction 


(1) Civit ENGINEERING, 
(2) MECHANICAL ENGINEERING, 
(3) ELecrricat ENGINEERING. 

These Courses enable Students to qualify for University Degrees, and for 
the College Certificates in Engineering. They comprise, in ad idition to 
special Engineering Lectures and Laboratory Work, Instruction in Mathe- 
matics, Phy sics, Electrotechnics, and Chemistry. The Engineering Labor- 
atories, and also the Electrotechnical Laboratories, are completely equipped 
with modern appliances. 

The College P rospectus, and also the special Engineering Prospectus, can 
obtained on application to the REGISTRAR. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-UPON-TYNE. 
Principal—Rev. H. P. GURNEY, M.A., D.C.L. 
The College ferms part of the University of Durham, and the University 
Degrees i in Science and Letters are open to Students of both sexes. 


In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 





| with a Compound Steam Engine, Dynamos, 


tecture, Mining, Literature, History, Ancient and Modern Languages, Fine | 


Art, &c. 


Residentia! Hostels for men and for women Students are attached to the 


ollege. 

The Twenty-seventh Session begins September 27, 1897. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s. 4d.). Prospectuses on application to the 
SECRETARY. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
October 1, 1897. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

Prospectus of any of the above may be had from the REGISTRAR. 


UNIVERSITY OF GLASGOW. 
COURSES IN ENGINEERING SCIENCE. 
The Session commences on October 14. 
NATURAL PuiLosopuy—Prof. Lord Kelvin, D.C.L., 
Gro.LoGcy —Prof. John Young, M.D 
Cuemistry—Prof. John Ferguson. M.A., LL.D.. 
MatuHematics—Prof. William Jack, M.A., LL.D 
ENGINEERING—Prof, Archibald Barr, D.Sc., 
NAVAL ARCHITECTURE AND MARINE ENGINEERING—Prof. 
Siles, M.1.N.A. 
Prospectuses of the Courses, with Regulations for the Degrees of B.Sc. 
and D.Sc., in Engineering Science, and a List of Bursaries and Scholar- 
ships open to Science Students can be had from the AssisTant CLERK. 


HARTLEY COLLEGE, SOUTH. 
AMPTON. 


SESSION 1897 9. 
The Session commences on September 28, 18 
The Day Classes of the College include the following Courses :— 
London University Courses in Arts and Science. 
Science Courses for Medical Students and Dental Students. 
Mechanical Engineering Course, 
Electrical Engineering Course. 


F.R.S., M.Inst.C.E 


. J. Harvard 


Prospectuses of above Courses may be obtained on application to 
D. KIDDLE, Clerk. 


EAST LONDON TECHNICAL 
COLLEGE, 
PEOPLE’S PALACE. 
Director of Studies: J. L. S. HATTON, M.A. 
Professors : 
ees one —— 2 Low (Wh. Sc.), M.1.Mech.E, 
Chemistry.. J. Hewitt, M.A., D.Sc., Ph.D 
Physics... kk. owning hy B.A., B.Sc. 
Electrical Engineering... A. G. Cooke, M.: 
The Day Classes for Students over 15 years of age embrace a two years 
Course of Engineering and a three years’ Course in Chemistry. 
There are exc ellent Laboratories and Worksh yps ; and Scholarships are 
awarded each Session. 
New Session Commences September 20. 
Fees from £3 3s. to £5 58. a term- : 
There is also a large Day School, and Evening Classes are held in most 
subjects. 
Calendar on application to the DirEcTOR OF STUDIES 


“UNIVERSITY COLLEGE OF NORTH 


WALES, BANGOR. 
wt lo ne gee ENGINEERING. 

Professor ANDREW GRAY, .D., F.R.S., will begin, in OCTOBER 
next, a Systematic COURSE of INST RUCTION in Electrical Measure- 
ment and Practical Electricity. The Physical Laboratory is fully equipped 
Transformer, Secondary 

3attery, and the most approved modern Measuring Instruments for ail 

3ranches of Electrical Engineering. Laboratory Fees at the rate of £1 15. 
per Term for six hours per week. Composition Fee for all College Lectures 
for the Session, £10. 

Applications for Calendar, Prospectus, and general information to be 


made to 
J. E. LLOYD, M.A., Secretary and Registrar. 


THE 
MUNICIPAL TECHNICAL SCHOOL 
AND THE 
MUNICIPAL SCHOOL OF ART, 
MANCHESTER. 

Day and Evening Courses in Art and Industria! Design ; Mechanical 
and Electrical Engineering; Chemistry and its Applications; Builders’ 
Work ; the Textile Industries. J. H. , REY NOLDS, Director. 


CITY OF LONDON ‘COLLEGE, 
WHITE STREET, MOORFIELDS, E.C 
Michaelmas Term Commences on September 27 
Cla ae are held i in Organic and Inorganic C HE MISTRY, Agriculture, 
Botany, Biology, Geology, &c. The Chemical and Physica! Laboratories 
offer exceptional facilities for Practical Work. 


spect atis on application to 
iterate at - DAVID SAVAGE, Secretary. 
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WIMSHURST INFLUENCE: ELECTRICAL MACHINES 


The Machine figured, which was made by Mr. WIMSHURST himself, now in the Victorian Exhibition, 
having 24 Plates 36” in diameter, in Glass Cabinet, is FOR SALE. Price £150. This is a unique opportunity 
for an Institution or Laboratory to acquire a first-rate Machine at an extremely low price. 















NEWTON & C€CO.’S 
BEST QUALITY WIMSHURST MACHINES, 
15", £5; 18’, £6 10s. 
Ditto, ditto, 8 Plates, 18”, in Glass Cabinet, £20. 
14 Plates, 36’, in Glass Cuse, £110. 











MABRERS—: 


NEWTON & CO., 3 FLEET STREET, LONDON, E.C. 
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avoided. 


Telegraphic Address: 


CASELIBLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. 
MINING DIALS. 


GRADIENT-TELEMETER LEVEL 


With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 


THEODOLITES. 


SEXTANTS. ANEROIDS. 


(J. SuHorvt’s Patent). 


14-ineh, £22. 


WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


*ESCUTCHEON, LONDON.” 


Telephone: ‘“*!054 HOLBORN.” 





JAMES WOOLLEY, SONS & 60., LTD. 


Manufacturers and De: at in every Description of 


CHEMICAL AND } PHYSICAL APPARATUS 
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VICTORIA BRIDGE, MANCHESTER. 
ADAM HILGER, 


ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, 
20 STANHOPE STREET, HAMPSTEAD ROAD, LONDON, N.W. 





I beg respectfully to inform all customers and fr iends of my late brother, 
that I shall carry on the business of this Firm under the same designation as 
formerly. 

Having been connected with the Firm since 1867, I can with confidence 
undertake to continue the manufacture of Optical and other Scientific 
Instruments of the highest quality. 

OTTO HILGER, 204 STANHOPE STREET, N.W. 


RAY TUBES. 


XR SHOWING 7 gma 
DEGREES OF VACU 


Tubes containing Specimens y Fluor- 


COSSO 


ACTUAL MAKER, 


escent and Phosphorescent Minerals, 
67 FARRINGDON Salts, Crystals, Rubies, &c. 


ROAD, E.C. FLUORESCENT SCREENS, 


MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 


INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC “GLASS - BLOWING. 


PHCENIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTarres—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work 


Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils constructed on Messrs. Griffiths 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 
QgARte FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


. 6d., and 10s, per Frame re wpectiedy : now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 
Microtome for. Cutting Flat Sections. 


Latest Improved Pattern ** Cambridge” Rocking Microtome, 
price £4 4s. 


Lilustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications 
‘*{nstrument Company, Ltd., Cambridge.’’ 


DENTS WATCHES. 


Highest Quality. Moderate Price. 


GOLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas, 


Catalogues Free e by Post on application. 


=z. DENT a CO.~ 
Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LOom™7wpDOoN. 


HORNTON- [CKARD 


CAMERAS, 


‘AMBER’ & ‘RUBY.’ 


For HAND or STAND, 
From £5 3s. 6d. 
Time and 


. ie 7 
naiianaees SHUTTER 18 64. . a 


| Illustrated Catalogue Free. 


| THE THORNTON-PIGKARD MANUFACTURING CO., Lro., ALTRINCHAM. 


DENT 


TRADE MARK. 
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MINERALS OF SPECIAL. INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 
brilliant Crystals; Pink Rubelite in Lepidolite ; ; Red Quartz in 
small but vividly attractive specimens ; Native Arsenic “Crystals 
from Japan; Senarmontite from Algeria, &c. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, ™.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers for collecting Rocks and Fossils, a fresh supply of various 
shapes and sizes ; Improved Blowpipe Sets ; a large Series of Rock-Sections 
for the use of Students, at 1s. each; Specimen Trays and Glass-topped 
Boxes made to order ; Tridymite in fine Crystals, from St. Pietro Montag- 
none ; Alum-stone, Elwolite-Syenite, Kersantite, Quartz-Diorite Eisenbach 
Rhyolite, and other Rocks ; Crystal Models; Collections of Minerals, 
Rocks, and Fossils to illustrate the various Manuals ; C 
Practical Instruction in Mineralogy, Paleontology, 
will be resumed in October. 


On Sale, British Birds, their Eggs and Nests, weekly Parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY- 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens ~ Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
- Geological Hammers. 
” Cabinets. 
jan Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, me Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond’ Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; ‘Lepas, Balanus, Gammaris, 
Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Corked Glass Tubes. 
and Blowpipe Work 


THE DIRECTOR. 


ALBERT EDWARD -JAMRACH_ 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, | 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


| Portrait Combination front Lenses, 18s. 6¢., Marvellous value. 








TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES, 


THE MOST PERFECT. 
No SuuTTEr, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, od, 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grar. 
TaN GuINNgess, Madame Ape.ina Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick L. amp, 
Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SpeciaA.ist, Brewster House, 82 Mortimer Road, Kingsland, N. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS; 


repayable on demand. 

TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 

STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


EPPS’S COCOAINE. 


COCOA-NIB EXTRACT. 
(TEA-LIKE.) 
The choicest roasted nibs (broken-up beans) of the natural Cocoa on 
being subjected to powerful hydraulic pressure, give forth their excess of 





oil, leaving for use a finely-flavoured powder—“ Cocoaine,” a product which, 
when prepared with boiling water, has the consistence of tea, of which it is 
now, with many, beneficially taking the place. Its active principle being a 


gentle nerve stimulant, supplies the needed energy without unduly exciting 
the system. Sold only in labelled Tins. 


-HOLLOWAY’S PILLS| 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &c., &c. Instruments for special purposes constructed to Clients’ 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 

44 Hatton Garden, London. 


Catalogues Free. 





“THE ENTOMOLOGISTS’ MONTHLY 


MAGAZINE. 
Price Sixpence, Monthly. 

Edited by C. G. Barrett, G.,C. Cuampion, F.Z.S., J. W. Doucias, 
W. W. Fow ter, M.A., F.L.S.. R. McL eee F.R.S., E. SAUNDERS, 
F.L.S., an 
Lorp WALSINGHAM, M. ow LL.D., F.R.S. 

This Magazine, commenced in 1864, contains standard articles and notes 
on all subjects connected with Entomology, and especially on the Insects of 

the British Isles. 

Subscription—Six Shillings per Annum, post free. 

London: GURNEY & JACKSON (Mr. Van Voorst’s Successors), 


1 Paternoster Row. 
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MACMILLAN & COS NEW SCIENTIFIC WORKS, 


NEW BOOK BY SIR ARCHIBALD GEIKIE. 


THE ANGIENT VOLCANOES OF GREAT BRITAIN. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L. (Oxf.), 


With Seven Maps and Numerous Illustrations. 2 Vols. Super _ st 36s. net. 
NATURE.—* His work will remain one of the monuments of our time, establishing for the future the conception of the 
continuity of volcanic phenomena from the earliest periods, and, so far as the geological records go, demonstrating that the interior 
of our planet has reacted on its exterior in the same way and with the same results.” 





8vo, Limp Cloth, Is. net. 


WAVES OF SOUND AND SPEECH, as Revealed by the Phonograph. By 
Prof. JOHN G. M‘KENDRICK, M.D., LL.D., F.R.S. The Science Lecture for 1896 to the Philosophical Society of 
Glasgow, with numerous IIlustrations and two Plates. 


Feap. 8vo, 4s. 6d. net. 


LABORATORY PRACTICE FOR BEGINNERS IN BOTANY. By Wr 


A. SETCHELL, Ph.D., Professor of Botany in the University of California. 


THE ECONOMIC JOURNAL: 


THE JOURNAL OF THE BRITISH ECONOMIC ASSOCIATION. 
Edited by F. Y. EDGEWORTH and HENRY HIGGS. 
No. 27. Vol. VII. For SEPTEMBER. Price FIVE SHILLINGS net. 
CONTENTS : 

THE THEORY OF RAILWAY RATES. 3y W. M. AckwortH.—THE ELBERFELD AND ENGLISH 
POOR LAW SYSTEMS: A COMPARISON. 3y W. CHance.—WHOLESALE AND RETAIL PRICES. _ By 
RopertT NEWMAN.—THE INSURANCE OF INDUSTRIAL RISKS. By Montacue BAaRLow.—THE NEW GERMAN 
EXCHANGE ACT. By Prof. W. Lexis. —REVIEWS.—NOTES AND MEMORKANDA.—CURRENT TOPICS.— 
RECENT PERIODICALS AND NEW BOOKS. 

MACMILLAN AND CO., LIMITED, LONDON. 


SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4! 3!. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 


Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
open and close. | 

CATALOGUE POST FREE. OPEN. 








CLOSED. 


PERKEN, SON & RAYMENT, ‘iotsos circus” LONDON. ‘OPTIMUS.’ 





NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 
£ s @ Lad 
ee ar ees Y Se SSS eS Md i é Three Linesin Column ....... o 2 6 
ee lt So oes Per Lineafter ........... 009 
Sa une Pastis Rates o> One Eighth Page, or Quarter Column . 0 18 6 
ME aeti ic ote 3 EP aie oh 10 6 Quarter Page, or Half a Column ... 115 © 
DE ccs ~ wees aie Oe 6 Half a Page, ora Column ...... $s @ 
a ek ae ee o 8 Oo ee ee ee ae 660 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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4-inch, £5. 3-inch, £6 6s. 4-inch, £9. 6-inch, ty 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 


FOR HAND & TRIPOD. 





SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. CONTINUOUS SPARK THAN = Peertee. 
he — “ seh ipatete Aupees =. “oN —_ for R: ~*~ hy of the 
page To =} Crookes’ Tube 28 Fle Pas an Sere ant lator ig a 
S5Gin NERS 
vecause always 


ready for use, free 
from mechanical 
complications, 
and extremely 
easy to work. 
USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo 
graphy. 





Price, j-plate, from £13, complete. 


Patterns particularly adapted for scientific work : 
Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images of different size from the same position. 





Twin Lens Pattern, fitted with two lenses, one Showing an exact WA i it ih iN 
duplicate of the image photographed with the other. ‘ i, } © Manan 


Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. = a 


Abridged Catalogue, free on application. Send for New Illustrated Catalogue of Radiographic or 
General Electrical Apparatus, post free 


NEWMAN & GUARDIA, Ltd, HOWARD B. LITTLE & CO. 


ELECTRICIANS, 
90 & & 92 Shaftesbury Avenue, London, W. __86 Shaftesbury Avenue, Piccadilly, London, W. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 
Prices ini eas from £5 to £7 7s. 

This famous Instrument has ¢hree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Inv: aluable for Alpine Climbers, Tourists, 
Surveyors, &c. SPECIMENS OF TESTIMONIALS. 

**Tagnitz, Russia, February 1892. 
‘*I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Mm Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 
} were to be united by a channel. (Signed) “Count Bere.” 
‘ 390 Ontario Street, Chicago, Oct. 22, 1894 
‘The two-inch ‘Watkin Aneroid’ which you made for me about four years ago has proved a most satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell c< coming g storms—some- 
times twenty-four hours in advance. (Signed) _W. 30YNTON. 


maner: JAMES J. HICKS, 
8,9, & 10 HATTON GARDEN, LONDON, EQ. 


THE ELECTRICAL CO., Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 
RONTGEN TUBES, with 2 and 3 Electrodes, 
available for any length of Spark. 
The large demand for our improved Tubes compels us to increase our out- 
put ; we can therefore now offer them at 15s. each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 


Platino-Cyanide of Barium. 


LATEST TYPE. ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at wark at 
122-124 CHARING. CROSS ROAD, LONDON, W.C. 
ena for Comp: éle £ricec a Lalo ogue 


Printed by RICHARD CLAY AND Sons, LimiTep, at 7 aaa 8 Bread Street Hill, Queen Victoria Street, in the City of ‘London, and published by M MacwrtAaW LAN 
AnD Co., Lim1TED, at 29 Bedford Street, London, W.C., and ‘}uE MacmiLLan Company, 66 Fifth Avenue, New York.—Tuursnay, Sept. 1897. 
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A WEEKLY ILLUSTRATED ‘Jou: RNAL OF SCIENCE. 


** To the solid ground 
Of Nature trusts the mind which builds for aye.”—WorDswoRTH. 








No. 1456, VOL. 56] 


THURSDAY, SEPTEMBER 23, 1897. 


[PRICE SIXPENCE. 








Registered as a Newspaper at the General Post Office.] 


NEWTON & CO.’S 


‘DEMONSTRATOR'S” LANTERN, 
| The most simple 


FOR OIL OR LIMELIGHT. 
With Prism for Erecting, and and efficient 
Single Lantern 


for Vertical Projection. 
Price £10 10s. 


3, FLEET S8T., 
LONDON. é 


for general 





NEW CATALOCUE 


' of Lanterns, Pro- 









tus and Slides, 


Post Free, 
6 Stamps. 







BECK’S MICROSCOPES. 


No. 41. _THIS MODEL, with no 
Eyepieces, no Object Glasses, in 


Walnut Case, £3 5s. 6d. 


No. 41]. —THIS MODEL, with Two 
Eyepieces, 1 in. and 3 in. Object 
Glasses, Abbe Condenser, and 


Walnut Case, £6 3s. 6d. 
No. 41K.—THIS MODEL, with Two 


Eyepieces, § in. and } in. Object 
Glasses, Abbe Condenser, 
and Walnut Case, 


£6 12s. 6d. 


Glasses as 41 K, and also 
rs in. Oil Immersion and 
Triple Nosepiece, 


£ii 16s. 6d. 


STAND No. 41 mael: 2D 
FULL PARTICULARS FREE on APPLICATION to 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, E.C. 





yet constructed | 


scientific work. | 


jection Appara- | 


No. 41N.—THIS MODEL, | 
with Eyepiecesand Object | 


{All Rights are Reserved. 


BROWNING'S SPECTROSCOPES. 





THE MINIATURE SPECTROSCOPE. 

This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c., 
in Morocco Case, £2 6s. 


Illustrated Catalogue of Spectroscopes, Post Free. 


JOHN BROWNING, 
MANUFACTURING OPTICIAN, 
63 STRAND, LONDON, WC. 


NEGRETTI & ZAMBRA’S 


TRAVELLERS SOtER Ter eS COMPANION. 





| Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 
PRICE £4 10s. to £7 10s. 

“Special” Illustrated Price List of Instruments suitable for 
Presents free by Post to all parts of the Worid. 
NEGRETTI BRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE ()UEEN, 

38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, arid 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 


Telephone No. 6583. Telegraphic Address: “* Negretti, London.” 
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UNIVERSITY COLLEGE, LONDON. 


The SESSION of the FACULTIES of ARTS and LAWS and of | 
SCIENCE (including the Indian and Oriental Schools and the Department 


of Fine Arts) will begin on OCTOBER 5 


SuBJECTS. Proressors OR TEACHERS. 
Latin ... om -_ _ .. A. E. HOUSMAN, M.A. 
Greek .. . A. PLATT, M.A. 
Hebrew (Goldsmid Professorship) .. The Rev. Dr. D. W. MARKS. 
Comparative Philology P. POSTGATE, M. ~ Litt.D. 
Archeology (Yates Professorship) .. x. A. GARDNER, M./ 


Egyptian Archwology (Edw ards 4 ' LINDERS ‘PETRIE, 
Professorship) LL. - 
English (Quain Professorship) im g ive R, 


History My Cc MONTAGUE, M.A. 

Philosophy of Mind and L ogic Grote ’ J. SULLY, M.A., LL.D. 
Professorship) es 

Political Economy H. S. FOXWELL, M.A. 

Statistics (Newma arch. L ectureship) Vacant. 

Architecture. .. T. ROGER SMITH, F.R.1.B.A 

Fine Arts (Slade Professorship) FREDK. BROWN. 

French ... .. H,. LALLEMAND, B.-és-Sc. 

German. oni mm ‘ . F. DE BAUDISS. 


Italian F. DE ASARTA. 
Mathematics M. J. M. HILL, M.A., D.Sc., F.R.S. 
Chemistry W. RAMSAY, Ph.D.. F.R.S. 


)- AUGHAN HARLEY, M.D. 


Pathological Chemistry 
CAREY FOSTER, B.A 


Physics (Quain Pr ofessorship). 





Zoology (Jodrell Professorship)... W. F. R. WELDON, MAC ERS. 





Botany (Quain Professorship) . F. W. OLIVER, M.A., D.Sc. 
Geology (Yates-Goldsmid Professor- ) ts Rev. T. G. BONNEY, D.Sc., 


ship) ... LL.D., F.G.S., F.R.S 
Physiology (Jodrell Sechusntied... E. A. SCHAFER, LL.D., F.R.S. 
Hygiene and Public Health .. W. H. CORFIELD, M.A., M.D. 
Pathology and Morbid Anatomy ... SIDNEY MARTIN, M.D., F.R.S. | 


Applied Mathematics and Mechanics { exe PEARSON, M.A., LL.B., 


R.S 
jT.HU DSON BEARE, B. A., 


Mechanical Engineering ... » 9 M. Inst.C.E. B.Sc., 
Electrical Engineering J. A. FLEMING, M.A.,D.Sc.,F.R.S. | 
Ciel Bae} : f hg F. VERNON-HARCOURT, 
Civil Engineering... tole “-\ MLA.. M.Inst.C.E 

Roman Law A. F. MURISON, M.A., LL.D. 
Jurisprudence ... J. PAWLEY BATE, M. A., LL.D. 
Law (Quain Chair) AUGUSTINE BIRRELL ,Q. C.,M.P. 
Indian Law ses a oe a W. NEILL. 

Sanskrit... wie aa = «.- C. BENDALL, M.A. 

Pali . ons ae nee a T. W. RHYS DAVIDS, Ph.D. 
Arabic ... S. A. STRONG, M.A. 

Persian ... E. DENISON ROSS, Ph.D. 
Hindustani J. F. BLUMHARDT, M.A. 
Marathi J. W. NEILL. 

Tamil R. W. FRAZER, B.A., LL.B. 
Burmese R. F. St. A. St. JOHN, M.A. 


Students of both sexes are admitted to all Classes, provided there is room, | 


without previous examination. 


Scholarships, &c., of the value of £2000 are offered for competition 
annually. 
Classes, Prizes, &c., may be obtained from 


J. M. HORSBURGH, M.A., nnennenialll 


ST. THOMAS’S HOSPITAL MEDICAL 
SCHOOL, 
ALBERT EMBANKMENT, LONDON, S E. 


The WINTER SESSION of 1897-92 will Open on SATURDAY, 
‘ October 2, when the prizes will be distributed at 3 p.m. in the Governor's 
Hall. 





Three Entrance Scholarships will be offered for competition in September, | 


viz. :—One of £150 and one of £60 in Chemistry and Physics, with either 


Physiology, Botany, or Zoology, for first year’s Students ; one of £50 in | 


Anatomy, Physiology, and Chemistry, for third year's Students, from the 
Universities. 


Scholarships and money prizes of the value of £300 are awarded at the 


Sessional Examinations, as well as several medals. 


Special Classes are held throughout the year for the Preliminary Scientific 
and Intermediate M.B. Examinations of the University of London. 


All Hospital Appointments are open to Students without charge. 

Club Rooms and an Athletic Ground are provided for Students. 

The School Buildings and the Hospital can be seen on application to the 
Medical Secretary. 

The Fees may be paid in one sum or by instalments. Entries may be 
made separately to Lectures or to Hospital Practice, and Special Arrange- 
ments are made for Students entering from the Universities and for Qualified 
Practitioners. 

A Register of approved Lodgings is kept by the Medical Secretary, who 


also has a List of Local Medical Practitioners, Clergymen, and others who 
receive Students into their houses. 


For Prospectus and all particulars apply to Mr. RENpLE, the Medical | 


“Secretary. 
H. P. HAWKINS, M.A., M.D. Oxon., Dean. 


The Regulations as to these, and further information as to | 





THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 


The Right Hon. LORD RAYLEIGH, M.A., D.C.L,, 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 
This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
| as a Memorial of Davy and Faraday ‘“‘for the purpose of Promoting 
| original research in Pure and Physical Chemistry,” is now open. The next 
Term begins on October 4, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, to Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertz ake. Further information, together with forms of Appli- 
cation, can be had from the AssisTaANT SECRETARY, Royal Institution. 


| 
} 


| 


BACTERIOLOGICAL DEPARTMENT. 
KING’S COLLEGE, LONDON. 


Director : Prof. CRooKSHANK. 
G. Newman, M.D., D.P.H. 
The Laboratory will re-open on October 4. 
DIPLOMA OF PUBLIC HEALTH. 
The Course for the D. P.H. Exam. will commence on October 4. 
PRACTICAL COURSE OF ONE MONTH. 

A Course for Medical and Veterinary Pra a Analysts, and Science 

Students will also commence on October 4. Fee, £5 5s. 
EVENING CLASS. 

A Practical Course will commence on October 11, from 7 to 9 p.m., sub- 

ject to an arrangement with the Demonstrator. Fee, £3 3s. 
BACTERIOLOGICAL INVESTIGATIONS, 

The Analytical Section is under the charge of Dr. Newman. Bacterio- 
logical examination of water, milk, &c., and_ the investigation of outbreaks 
| of infectious diseases will be undertaken on behalf of County Councils and 
| other Sanitary authorities. 

ORIGINAL RESEARCH. 
| Tne Laboratory is open daily from 1o to 4. 


Demonstrator : 


For Fees and full Particulars of all Classes apply for Syllabus to the 
SECRETARY, King’s College, London. 





KING’S COLLEGE, LONDON. 


Students in Arts and Science, Engineering, Architecture, and Applied 
Sciences, Medicine, and other branches of Education will be admitted for 
| the next Term on Tuesday, September 28. EVENING CLASSES com- 
| mence Thursday, September 30. 

Students are classed on entrance according to thei proficiency and 
terminal reports of the progress and conduct of Matriculated Students are 
sent to their parents and guardians. There are Entrance Scholarships and 
Exhibitions. 

Students who are desirous of studying any particular subject or subjects, 
without attending the complete Courses of the various Faculties, can be ad- 
mitted as non-Matriculated Students on payment of the Separate Fees for 
such Classes as they select. 

The College has an entrance both from the Strand and from the Thames 
Embankment, close to the Temple Station. 

For Prospectuses and all information apply to the SEcRETARY, King’s 
| See London, W.C. 


EAST LONDON TECHNICAL 
COLLEGE, 
PEOPLE’S PALACE. 
Director of Studies: J. L. S. HATTON, M.A. 
Professors : 


Engineering D. A. Low (Wh. Sc.), M.I.Mech.E. 
Chemistry... J. T. Hewitt, M.A., D.Sc., Ph.D. 
Physics R. A. Leuretot, B.A., B.Sc. 


A. G. Cooke, M.A. 


The Day Classes for Students over 15 years of age embrace a two years 
Course of Engineering and a three years’ Course in Chemistry. 

There are excellent Laboratories and Workshops ; and Scholarships are 
awarded each Session. 

New Session Commences September 20. 

Fees from £3 3s. to £5 5s. a term- 

There is also a large Day School, ‘and Evening Classes are held in mast 
| subjects. 
} Calendar on application to the Director or StupuiEs. 


Electrical Engineering .. 
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BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 


Principal :—G. ArmiTaGeE-Smitn, M.A. 
DAY AND EVENING CLASSES. 
The Session commences September 27, 1897. 


UNIVERSITY OF Lonpon : Complete Day Courses 9 all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science CLASSES in every Branch with Practical Work. Excellently 
equipped Laboratories for Chemistry and Physics, Biology and Botany. 

University Extension: Lectures on Political Economy and Com- 
mercial Geography. 

Crasses in Languages, Commercial and English Subjects, Common Law, 

Jankruptcy, Equity and Conveyancing, Logic, Psychology and Ethics. 

ScHoo. oF ART (Day and Evening): Drawing, Painting, Designing, 
Modelling. Life Classes, &c. 

Civit Service: Surveyor of Taxes, &c., Second Division, &c. 


Prospectus, Calendar (6:7.) and Syllabuses of Classes on application to the 
SECRETARY. 


THE DURHAM COLLEGE OF SCIENCE, 


NEWCASTLE-UPON-TYNE. 
Principal—Rev. H. P. GURNEY, M.A., D.C.L. 

The College forms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for men and for women Students are attached to the 
College. 

The Twenty-seventh Session begins September 27, 1897. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s. 4d.). Prospectuses on application to the 
SECRETARY. 


UNIVE RSITY OF GLASGOW. 
COURSES IN ENGINEERING SCIENCE. 

The Session commences on October 14. 

Natura PutLosopuy—Prof. Lord Kelvin, D.C.L., F.R.S., M.Inst.C.E. 

Geo.ocy—Prof. John Young, M.D. 

Cuemistry—Prof. John Ferguson. M.A., LL.D.. 

MarHematics—Prof. William Jack, M. ah LL.D. 

EnGiIneERING—Prof, Archibald Barr, D.Sc., M.Inst.C.E. 
Bg eK : 7 Sr AND MAkINE ENGINEERING—Prof. J. Harvard 

iles, M.I.N 

Reipeatapes, of the Courses, with Regulations for the Degrees of B.Sc. 
and D.Sc., in Engineering Science, and a List of Bursaries and Scholar- 
ships open to Science Students can be had from the AssisTANT CLERK. 








VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
Cote 2 1897. 

The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Lewes Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 

University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 

Lyddon Hall has been established for Students’ residence. 

somata of any of the above may be had from the REGISTRAR. 








ROYAL COLLEGE OF SCIENCE, 
LONDON 
(WITH WHICH IS INCORPORATED THE ROYAL 
SCHOOL OF MINES). 
Dean : Prof, J. W. JUDD, C.B., LL.D., F.R.S. 
SESSION 1897-98. 


The Session opens on Wednesday, October 6, at 10 a.m. 


There will be a Distribution of Prizes and Medals, and an Address by 
>, 
Prof. W. C. Ronerts-AuSTEN, C.B., F.R.S., in the Lactate Theatre of 
the Museum of Science and Art, South Kensing ton, at 2.30 p.m. 


CITY OF LONDON COLLEGE, 
WHITE STREET, MOORFIELDS, E.C. 
Michaelmas Term aC 










mmences on September 27 

rar and Inorganic CHE MIST RY, 
&c. The Chemical and Physic 

£ excepti mai fac ilities ¢ wr Practical Work. 

Prospectus gratis on application to 


Agriculture, 
| Laboratories 





DAVID SAVAGE, Secretary. 






Sale by Auction. 
TUESDAY NEXT. 
A COLLECTION OF CURIOS FROM MANY PARTS, ANTI- 
QUITIES, RELICS, WEAPONS, Rope Ae PICTU RES , &c 3 
ALSO NATURAL HISTORY SPECIME 


MR. J. C. STEVENS will Sell the above by 
Auction at his Great Rooms, 38 King Street, Covent Garden, on 
TUESDAY, SEPTEMBER 28, at half-past 12 o'clock precisely. 

On view the Day prior, ro till 4, and Morning of Sale, and Catalogues had. 


SWINEY LECTURES ON GEOLOGY. 
UNDER THE DIRECTION OF THE TRUSTEES OF 
THE BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘ The Geological History of 
Invertebrate Animals” will be delivered by R. H. Traguarr, M. 
F.R. S., in the Lecture Theatre of the South Kensington Museum (by 
permission of the Lords of the Committee of Council on Education), on 
Mondays, Wednesdays, and Fridays, at 5 p.m., beginning M: »nday, 
October 4, and ending Friday, October 29. Each Lecture will be illus- 
trated by means of Lantern Slides and Lime Light. Admission to the 
Course Free. 

By order of the Trustees, 
W. H. FLOWER, Director. 

_ British Museum (Natural History), Cromwell Road, London, S.W. 
UNIVERSITY COLLEGE, LONDON. 
LECTURES ON ZOOLOGY. 

The General Course of LECTURES, by Prof. W. F. R. Wetpon, 
F.R.S., will commence on Wednesday, October 6, at One p.m. These 
Lectures are suited to the requirements of Students preparing for the 
Examinations of the London University, as well as to those of Students 
wishing to study Zoology for its own sake. Notice of other Courses of 
Lectures, to be delivered dming the Session, will be given later. 

M. HORSBURGH, M.A., Secretary. 


BEDFORD COLLEGE, LONDON 


(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
HYGIENE AND PUBLIC HEALTH. 
The Course of Scientific Instruction, practical and theoretical, will begin 
on THURSDAY, October 7, and extend over the Session of three Terms. 
Further infurmation on application. 
LUCY J. RUSSELL, Honorary Secretary. 


INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According to HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations— Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: “ Practical Studies in Fermentation.’ 
London (Spon), 18 Alfred Jorgensen : ** Micro-organisms and Fermen- 
tation.”” London(F Wz Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 
The e Laboratory, Copenhagen, v 











B.A., B.Sc, S.K. SCIENCE. 


(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ensures to each Student the closest care and attention 
Single Subjects may be taker 

CLASSES AND PRIVATE TUITION.—Classes in Latin, Greek, 
Mathematics, &c. Private Tuition in any subject. 

TUTORS.—tThe Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities. 

Address, Mr. J. CHARLEsron, B.A., 
Lane, W.C, 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, . 


LIVERPOOL SCHOOL BOARD. 
The Board Require at once the Services of an ASSISTANT SCIENCE 
D«&MONSTRATOR. The person appointed must be qualified to take part 
in the Experimental Science Teaching (Mechanics, ag | and Physics) 


Surlington Classes, 27 Chancery 





ry in the Board's Schools, and to teach Subjects V., VIII., IX., X., 
X.f, XIV., and XXIII. of the Science and Art Department’ s Directory. 
Salary, 4100 first year, rising in four years to £120, with an extra annual 


payment from £3 to 11 if Applicant holds Science and Art Certificates 
and University Distinctions, and also a small proportion of the Grant 
received for the Classes (if any) taught under the Science and Art Depart- 
ment. : 
Applications, stating Age, Qualifications, and Experience, must be 
received not later than — ay, “October 5, addressed to 
EDWARD M. HANCE, Clerk to the Board. 
School Board Offices, Liverpool, September 21, 1897 


MANUFACTURER OF 
ELECTRICAL & PHYSICAL 
INSTRUMENTS, 
J 44 Hatton Garden, London. 


Catalogues Force. 
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TO STUDENTS OF SCIENCE. 


The Argentaurum Syndicate offers Prizes as follows :— 


1—A Prize of Five Hundred Dollars for the best compilation of statements published 
by men of science of the present century respecting the Unity of Matter and the theoretical 
possibility of producing Gold from other so-called “elements.” 


2.—A Prize of Five Hundred Dollars for the best account of work done and results 
obtained by men of science during the present century with respect to the alteration of the 
specific gravity and the physical and chemical properties of solid matter by compression, 


impact and cooling. 


3.—A Prize of Five Hundred Dollars for the best account and demonstration of Erroneous 
Doctrines taught in scientific text-books used in Colleges and Universities since the year 
1860, including “Thomson and Tait” and other current authorities. 


4.—A Prize of Five Hundred Dollars for the best account of experiments and observations 
showing the facts of nature to be at variance with the Supposition of Avogadro, the Kinetic 
Imagining of Gases and the doctrine that the compressive stress experienced by the molecules 


forming the solid masses of the earth’s crust increases with depth from surface. 


For full Particulars, address— 


THE PLAIN CITIZEN PUBLISHING COMPANY, 


Prof. FRANK CLOWES and Prof. J. B. COLEMAN’S 


ILLUSTRATED CHEMICAL HAND- 
BOOKS for Colleges, Organised Science Schools, and Schools 
generally. 

PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS. Sixth 
Edition. 8s. 6d. 

QUANTITATIVE ANALYSIS. Fourth Edition. 10s. 

ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 
ANALYSIS. 3s. 6d. 

ELEMENTARY QUANTITATIVE ANALYSIS. 4s. 6d. 

London: J. & A. CHURCHILL, 7 Great Marlborough Street. 





By WILLIAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. 

A SYSTEM of INORGANIC CHEMISTRY. 
With Engravings, 8vo, 15s. 

ELEMENTARY SYSTEMATIC CHEM- 
ISTRY for USE in SCHOOLS and COLLEGES. With Engravings. 
Feap. 8vo, 4s. 6d. ; Interleaved, 5s. 6d. 

London: J. & A. CHURCHILL, 7 Great Marlborough Street. 


THE AERIAL GRAPHOSCOPE. 


(BRUCE’S PATENT.) 


The new Instrument for Illustrating the Effects of Persistence 
of Vision. Shows 
LANTERN PICTURES IN SPACE 
without a Screen, the gradual fading from the Retina of 
incidental Images, the curious Multiplication Phenomena 
observed when objects in motion are projected on the incidental 
disc, and a variety of other remarkable effects. 











For all particulars apply to 


E. S. BRUCE, Esq,, 


19 CAMPDEN HOUSE ROAD, KENSINGTON, 
LONDON, W. 


1 BROADWAY, NEW YORK CITY, U.S.A. 


From WALTER SCOTT’S LIST. 
THE CONTEMPORARY SCIENCE SERIES. 


Four Important New Volumes. Crown 8vo, Cloth, Price 6s. 


HALLUCINATIONS AND ILLUSIONS: 
a Study of the Fallacies of Perception. By EDMUND PARISH. 
**This remarkable little volume.” — Daily News. 
‘Scientific both in method and reasoning. Full of valuable matter for 
students of the subject.” —Scotsman. 


Crown 8vo, Cloth, Price 6s. 


THE PSYCHOLOGY of the EMOTIONS. 
By Prof. TH. RIBOT. 
‘* The revived interest in psychology, the distinct advance made in recent 
years by investigators, is visible in M. Ribot’s volume.” — 77mes. : 
‘* Professor Ribot’s treatment is careful, modern, and adequate.’— 
Academy. 
Crown 8vo, Cloth, Price 6s. 124 Illustrations. 


THE NEW PSYCHOLOGY. By E. W. 
SCRIPTURE, Ph.D. (Leipzig). = 
The development of the new or experimental psychology within the last 
few years has produced a large amount of remarkable material which has 
remained unknown except to specialists. The material has been collected 
by Dr. Scripture in the present volume, and brought in relation with scien- 
tific thought. The method of treating the subject is absolutely new. The 
scholastic distinctions between sensation and perception, the “forces” of 
attention, memory, &c., are thrown aside, the whole domain of mental life 
being treated in relation to time, energy, and space. From this point ot 
view psychology takes on an entirely new aspect, and is seen in Its true 
meaning as an experimental science in closest relation to the physical 
sciences. 
Crown 8vo, Cloth, Price 3s. 6¢. With Diagrams. 
SLEEP: ITS PHYSIOLOGY, PATHO- 
LOGY, HYGIENE, AND PSYCHOLOGY. By Dr. MARIE DE 
MANACEINE (St. Petersburg). a 
Deals with the mechanism of sleep, and expounds the chief theories which 
have been brought forward to explain it, with insomnia, abnormal tendency 
to sleep, somnambulism, catalepsy, and the various anomalies and diseases 
of sleep, with its hygiene, and the regulation of the various influences that 
control it. 
Complete List of the Contemporary Science Series will be sent by the 
Publishers Post free on application. 
London: WALTER SCOTT, Lrp., Paternoster Square. 
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THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 





Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 


Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils construeted on Messrs. Griffiths 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 


QUARTZ FIBRES on Frames, about 6h, 114, and 16 inches long, at 5s., 
7s. 6d., and 10s. per Frame respectively ; now ready for distribution. 


Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, includ 
¢ 





anew form of Rocking 
rotome for Cutting Flat Sections. 
Latest Improved Pattern ‘** Cambridge” Rocking Microtome, 
___ price £4 4s. : 
Tilustrated Catalogue of Apparatus sent Post Free on receipt of 18. 6d. 
Address all Communications: ; 
“Instrument Company, Ltd., Cambridge.”’ 








PHCENIX FIRE OFFICE, 
9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W- 
ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 


LIBERAL LOSS SETTLEMENTS. 


PROMPT PAYMENT OF CLAIMS. 
SECRETARIES—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 


Prices 
Surveyors, &c. 
were to be united by a channel. 


times twenty-four hours in advance. 


SoLE 
MAHER: 
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I... CASELLA, 
SCIENTIFIC INSTRUMENT MAKER TO H.M. GOVERNMENT, &c. 


TRANSIT INSTRUMENTS. 
MINING DIALS. 


GRADIENT-TELEMETER LEVEL (J. Suort’s Patent). 


__ With this Instrument a much greater quantity of work can be done in the same time as compared 
with the usual methods employed by Engineers, and, in addition, the use of a Land Chain or Tape is 





THEODOLITES. 


SEXTANTS. ANEROIDS. 


14-ineh, £22. 


WRITE FOR PARTICULARS. 


147 HOLBORN BARS, LONDON, E.C. 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” 


Telephone: “1054 HOLBORN.” 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 
GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Caialegues Free by Post “on application. 
E. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
Lomw7wnDoON. 


JHORNTON- PICKARD 
CAMERAS, 
‘AMBER’ 


*RUBY.’ 


For HAND or STAND. 
With Time and In- 


stantaneous 








SIN 


TRADE MARK. 





Catalogue Free from 


THORNTON-PICKARD, Lro., ALTRINCHAM SHUTTER. 


EVERY TRAVELLER SHOULD CARRY THE PATENT 


“WATKIN” ANEROID BAROMETER. 


Made in various Sizes, from Watch Size to 6-inch. 


cia from £5 to £7 7s. 


This famous Instrument has Aree circles of divisions and figures instead of ome, thus giving a 
beautifully extended Scale, and consequent easy reading. Invaluable for Alpine Climbers, Tourists, 
SPECIMENS OF TESTIMONIALS. 


‘*Tagnitz, Russia, February 1892. 


‘*I am very well pleased with the Watkin Aneroid Barometer you made for me. I have tested it in the Meteorological 
Observatory in St. Petersburg. It has been used with good effect to find the differences of level between two rivers which 


(Signed) ‘Count Bere.” 
390 Ontario Street, Chicago, Oct. 22, 1894. 


“ 


“The two-inch ‘Watkin Aneroid’ which you made for me about four years ago has proved a most satisfactory 
instrument. I have crossed the Atlantic with it four times and find that it never fails to foretell coming storms—some- 


(Signed) C. W. Boynton. 


JAMES J. HICKS, 


8,9, & 10 HATTON GARDEN, LONDON, E.C, 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 1s. 3d., 25., 2s. 6d. Fold- 
ing Nets, 3s. 64., 4s Pocket Boxes, 6d., od., 15., 18. 6d. Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, 9s. 6d., 115. 6d., 145. 
Breeding Cage, 2s. 6d., 45., 5s., 75. 64. Botanical Gown, japaneed double 
tin, rs. 6d., 25. gd., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9¢. Taxidermists’ Companion, contain- 
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ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony | 


handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs.—Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 
A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 
Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


MINERALS OF SPECIAL INTEREST 
AND BEAUTY. 


Transparent and White Calcites in attractive Crystal groups ; 
Baryta Crystals in many Colours—White, Brown, Blue, and 
Golden-brown, with phantom enclosures; Specular Iron in 


brilliant Crystals; Pink Rubelite in Lepidolite ; Red Quartz in | 


small but vividly attractive specimens ; Native Arsenic Crystals 
from Japan; Senarmontite from Algeria, Kc. 
Special Mineral List Post Free. 
Collections to Illustrate Geology and Physiography. 


THOMAS D. RUSSELL, 


78 NEWGATE STREET, LONDON, E.C. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers for collecting Rocks and Fossils, a fresh supply of various 
shapes and sizes ; Improved Blowpipe Sets ; a large Series of Rock-Sections 
for the use of Students, at 1s. each; Specimen Trays and Glass-topped 
Boxes made to order ; Tridymite in fine Crystals, from St. Pietro Montag- 
none ; Alum-stone, Elzolite-Syenite, Kersantite, Quartz-Diorite Eisenbach 
Rhyolite, and other Rocks ; Crystal Models; Collections of Minerals, 
Rocks, and Fossils to illustrate the various Manuals ; Corked Glass Tubes. 
Practical Instruction in Mineralogy, Paleontology, and Blowpipe Work 
will be resumed in October. 


On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells. and other Curios. 
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LIVING SPECIMENS FOR 
THE MICROSCOPE, 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella,; Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


THE LABORATORY, PLYMOUTH, 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarvs, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecters, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


GEOLOGY AND PHYSIOGRAPHY 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections cf Specimens— Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c 
Physiography Collections. 

Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 

= Geological Hammers. 

“ Cabinets. 

a. Meteorites. 


Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 
1 KELSO PLACE, KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. HuGuEes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
Tan Guinness, Madame ApELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c,, 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SpeciaAList, Brewster House, 82 Mortimer Road, Kingsland, N. 





SMALLEST CAMERA ON EARTH 


GIVING PICTURES 4! 3. 
Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 


Price SG Gs. 





Rack and Pinion for exact Adjustment of Focus—so 
ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryscope Lens, with Iris Diaphragm 
in Aluminium Mount. Instantaneous Shutter, and 
three Double Dark Slides. Revolving the Milled 
Head at side is the only movement necessary to 
yes 3 ees open and close. 

CLOSED. CATALOGUE POST FREE. 


PERKEN, SON & RAYMENT, “scion ciscus” 
° gy HOLBORN CIRCUS, 





OPEN. 


LONDON. “OPTIMUS. 
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FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


| 14 CROSS STREET, MANCHESTER © 


Goods Entrance: 10 Haif-Mtoon Street, 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 








ex for estimation of sulphur in spefit oxide. 


Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 
f mf S S () TUBES SHOWING DIFFERENT 
DEGREES OF VACUA 
escent and Ph hor nt Minerals, 
67 FARRINGDON Salts, Guyetin, Rubies, % 
ROAD, E.C. FLUORESCENT SCREENS, 


X-RAY TUBES. 
ACTUAL MAKER, Tubes containing Specimens of Fluor- 
MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 


| TRANSFORMERS. 


THE ELECTRICAL C0., Lto. 


COMPLETE OUTFITS 


FOR 
RADIOGRAPHY. 


S pecially suitable for Scientific Men, Surgeons and Physicians, 





Direct Investigations, or Photography. 


RONTGEN TUBES. FLUORESCENT 











with 2 and 3 - 

Electrodes, - SCREENS. 
available tert Double 
for any : Coated 


length of Spark. Platino-Cyanide ot 





The large demand tor our Barium. 
improved Tube compels 
us to increase our output ; 


we can therefore now offer 
them at 15s. each. 


COILS. ACCUMULATORS. 


CELLS. 


INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


SECOND-HAND “heccrs. 


(By Leading 
Makers). 
MICROSCOPES, ASTRONOMICAL TELESCOPES, 
SPECTROSCOPES, ec. 
BROWNING’S Single Prism CHEMICAL SPECTROSCOPE, £4 10s. 
) BROWNING’S Double Prism CHEMICAL SPECTROSCOPE, £8 10s. 


Scientific and Optical Instruments Bought, Sold, 
or Exchanged. 


’ CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C 


TOWRNSON GW MERCER. 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 





| Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


4&@ Send for Complete Priced Catalogue. 





BS, Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 

National Telephone: Avenue, No. 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 

ad. MANUFACTURERS OF 

Ru, CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 

lass CHEMICALS for ANALYSIS and ASSAY. 

or LABORATORY OUTFITTERS. 

engos (Plans and Specifications for Laboratory Benches and Fittings given on 

amp, receipt of particulars.) 

sence Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 

intern Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 

e En- Royal Military Academy, London School Board, &c., and most of the County Councils and 

yjects, Technical Institutions. 

HES, Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 


and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
_— Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 2500 Woodcut Engravings, price 2/6. 
or by post, 3/- (free to Colleges and Schools). 


MODEL ILLUSTRATING HERTZIAN WAVE ‘MOTION. 
As designed by Prof. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, the progress of which may be 
aa watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 


SUITABLE FOR THE LECTURE TABLE AND CLASS INSTRUCTION. 
MADE AND SUPPLIED BY 


HARVEY @ PWPEAHK 


‘BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN) 
GOVERNMENT CONTRACTORS, 4&c., 


Ss. | 56 CHARING CROSS ROAD, LONDON, W.C. 











; 
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Chemical and Physical Apparatus, 


We publish the following Illustrated Catalogues, which are supplied free to Science Teachers - 


CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (just issued). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell. 


PHILIP HARRIS & CO., Ltd. 
144 EDMUND STREET, BIRMINGHAM. 


CROSSLEYV’S OIL ENGINES. 
PORTABLE OIL ENCINES. 





Suitable forall classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 


Cost of Working: 
APPLICATION. 


HALF-PENNY per’ Horse 
Power per Hour. 


CROSSLEY BROS. LtD., OPENSHAW, MANCHESTER, 








W. WATSON & SONS’ X-RAY APPARATUS. 


VACUUM TUBES. W. & Sons’ PENETRATOR Tube, 35s. and 40s. RELIABLE FOCUS Tube, 25s. Mr. Campbell Swinton’s ADJUST. 
ABLE CATHODE Tube tor regulating the Penetrative Power and Vacuum, 35s. Every description of Crookes’ and Geissler’s Tubes in Stock. 


INDUCTION COILS of finest quality as supplied to H.M. Government. Prices: 3-in. Spark, £8 15s.; 4-in., £12 10s.; 6-in., £19 10s.; 


8-in., £25; 10-in., 33 10s.; 18-in., £63; 24-in., £87 1s. 

THE “VRIL” CONTACT BREAKER (P atent applic d for) affords the utmost facility for Radiography. Requires less Battery power, gives 
greater } eam length than old form of vibrator. Speed of make and.break can be controlled ; gives same effect as Mercury Interrupter. Can be 
fitted to any make of Induction Coil. 

FLUORESCENT SCREENS, producing the very finest results, from 20s. 

PRIMARY BATTERIES, ACCUMULATORS, RHEOSTATS, TESLA APPARATUS, &c. 
For full particulars of everything connected with X-Ray work, apply for Illustrated Catalogue, No. 7, 
sent post free on application to 


W. WATSON & SONS (Zséadlished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 


“a ———2 


MOTH PREVENTIVES IN VARIOUS FORMS, ALL EQUALLY EFFICACIOUS. J. ORME & CoO., 


Moth Paper. 65 BARBICAN,1LONDON,E.C. 

is’ ‘on MANUFACTURERS AND IMPORTERS OF 

Chomecenal APPARATUS & CHEMICALS 

Articl Rei. FOR 

Ak, Eoesrtes Chemical Laboratories, Lecture Rooms, 

jy ween oa tn Science Classes, Technical Training Schools, 
ic I it &e. 

Wi ird s, 

&e., ‘ ‘3. - per NEWTH’S PCTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 

box Crystal Price List, with 2000 Illustrations, 2/6. 


phylene, for (Refunded on First Order.) Free to Societies, Colleges, Schools, &¢. 


scattering 
under Carpets, Separate Lists of Chemical Apparatus, Chemicals, Electrical 
age oe - : : ‘ Apparatus, and 

ture, &c., 1S. per tin; Ammoniated Camphylene Cream, for . . . 
‘Toilet and Bath, 18. 3d. per bottler Camphylene Smelling Salts, for | Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &. 


Faintness, &c., 1S. per bottle. Of all Chemists, Stores, &c., at the 

















Company's Stall, Western Arcade, Victorian Exhibition, or direct from J. ORME & co., 
Sole Manufacturers, 
5 BARBICAN, LONDON, E.C. 
FPLEMING'S OIL & CHEMICAL cO., 101 LEADENHALL ST., E.C. 65 B a inniten vec nce eal Ser eke 
eC s, 7 e ! \ S ft, in the Cary of London, and pubdlisbea vy a4 ACMILLAN 
ee Cae, an boed ton tae ee Pread Street Hill +, po nae 7", “t6 Filth Aweusa, New York. Tuursnay, Sept. 23, 18¢7 


anv Co., Limitep, at 29 Pedford Street, London, W.C. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘*To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoRDsWoRTH. 
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Registered as a Newspaper at the General Post Office.) 


NEWTON & CO.’S GARDEN SUN-DIALS. 






% 
LIS7 


APPLICATION, 


SUN-DIALS. 


From 4 in., 20s., to 18 in., £8 10s. 


AND DESCRIPTIVE PRICE 
ON 


BRASS CIRCULAR HORIZONTAL 


FULL 


Cehinbs 
NEWTON & CO. 
OPTICIANS TO THE QUEEN & GOVERNMEN : oA 
3 FLEET STREET. LONDON. 


X-RAY COMPLETE SETS. 





Ser A. Including 
Tube, Tut 
7m. X 5 in. - ‘ak one on < , 

3. Including 6-inch Coil, Batteries, Larger Focus Tube, a9 

Tube Holder,& Barium-Platino-Cyanide Screen, gfin. x 7in. £23 10 O 

BARIUM-PLATINO-CYANIDE SCREENS. 

EXCELLENT FLUORESCENCE, in neat Frames with Handles 


7M. X 5 in., 218.3; of in. x 7 in., 328. 6d. ; 123 in. x of in., 55s. 


JOHN J. GRIFFIN & SONS L, 
22 GARRICK STREET. LONDON, W.C. 


3-inch Coil, our own make, Batteries, Focus 
% Holder, and Barium-Platino-Cyanide Screei, 


| 


| strengths, for either large or small deflec- 4 
| tions. 
| not interfere 








{All Rights are Reserved. 


Tue Davies Motor Co., Lrp., Successors To 


NALDER BROS. & CO. 
16 RED LION STREET, CLERKENWELL, F.C. 


N.C.S. SWING CHECK, 


For bringing the needle of Galvanometer to rest quickly 


Checks in each direction and with two ¥ 






Contains no iron or steel. Does 


with the Galvanomeier 





circuit. 


Price £4 0 O 
WRITE FOR 
CATALOGUE. 

Cable Address: 
No Agents U.S.A. 


**Secohm, London.” 


This Instrument delivered anywhere 
in U.S.A. for $30. 


-NEGRETTI AND ZAMBRA’S _ 


Ne 
AARNE LS: 
ise. ba 


™ — —— 


The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give continuous records 
on Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 10s. 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN 
38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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DEPARTMENT OF SCIENCE AND ART. 
ROYAL COLLEGE OF SCIENCE 
FOR IRELAND. 


The Session 1897-98 Commences on TUESDAY, OCTOBER 5 


Diplomas of Associateship are given in the Faculties of ee 
<«Chemical); Engineering; Mining; Applied Physics (for Electrical 
Engineers, &c.); and Natural Science. 

Two Royal Scholarships are competed for at the end of the first year, 
giving Free Admission to all the Courses for the two following years, and 
an allowance of £50 per annum. 

The Courses of Chemistry, Physics, Botany, Zoology, Geology, and 
Mineralogy qualify for the Examinations at the Royal University (Ireland) 
and elsewhere ; Certificates are granted to Medical, Pharmaceutical, and 
other Students for Special Courses. 

The Chemical, Physical, Botanica al, Geological, and Mineralogical Labo- 
fatories open for Practical Wor 

All Classes are open to Ladies. 


PROFESSORS : 


Chairs :— 
MINING AND MINERALOGY one J. P. OREILLY, C.E., M.R.1.A. 
aa W. F. BARRETT, F.R.S.E., 
Puysics . et say - te — { M.R. 


1. 
W. N. HARTLEY, F.R.S., F.C.S 
F.R.S.E. 


CHEMISTRY 
‘Sein A.C HADDON, M.A., M.R.I.A., 
T. JOHNSON, D.Sc., F.LS., 
M.R.LA. 


GEOLOGY GRENVILLE A. Jj. COLE, 


M.R.LA., F.G.S. 
APPLIED MATHEMATICS AND MeE- W. McFADDEN ORR. M.A. 
CHANISM. 

DescrIPTiIvVE 


j 

\ 
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( 
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ENGINEERING 


GEOMETRY AND } JAMES LYON, M.A. 

Fees for Associates from 
and Year. 

Non-Associate Fees-Lectures, £2 per Course (except Mathematics), 
Laboratory Fees from £2 upwards. 

Directories of the College, giving all information, can be had on appli- 
cation, personally or by letter. 

Notre.—The Entrance Examination for intending Associates will be held 
on the First Day of the Session. Subjects :—Mathematics and Elementary 
Practical Geometry. 

Cot. G. T. PLUNKETT (late R.E.), Royal College 
of Science, Ireland, Stephen's Green, East, Dublin. 


UNIVERSITY COLLEGE, LONDON. 
MATHEMATICAL THEORY OF STATISTICS. 
Prof. KARL PEARSON, F.R.S., and Mr. YULE. 


Provision will be made for four hours’ work on this subject weekly—two 
hours Lectures, and two hours Practical Class. Times and Subjects will be 
selected to suit those desiring to attend, who are requested to meet the 
Professor on Wednesday, October 6, at 12 o’cloc 


£12 to £22 per Session, according to the Faculty 


LECTURES. 
These will consist of either an Elementary Course dealing with the 
4 —~ Theory of Statistics, Normal and Skew Variation, Normal Correla- 
tion, &c., or a more Advanced Course on special Applications of the Theory 
tot the Problem of Evolution. 





Practicat CLass. 

Students will be taught on actual Statistical Data to calculate various 
types of Statistical Measurements and Coefficients ; they will be shown the 
use of Tables and Mechanical Calculators; or if they have already 
attended a Junior Course, they will be assisted in Research Work suited to 
their stage of progress. 

FEEs. 

For the Lectures, for the Session £6 6s. ; for the Term £2 12s. 6d. 

For the Practical Class, for the Session £6 6s. ; for the Term £2 125. 6d. 

For both Lectures and Practical Class, for the Session £995. ; for the 
Term £3 13s 

J. M. HORSBURGH, M.A., Secretary. 


EAST LONDON TECHNICAL 


COLLEGE, 
PEOPLE’S PALACE. 
Director of Studies—J. L. S. HATTON, M-A. 


Professors : 
Engineering ons .. D. A. Low (Wh. Sc.), M.1.Mech.E. 
Chemistry... J. T. Hewitt, M.A., D.Sc., Ph.D. 
Physics -» R.A. Lenrevot, B.A., B.Sc. 
Electrical Engineerir 1g A. G. Cooke, M.A. 


The Day Classes for Stud ts over 15 years of age embrace a two years’ 
Course of Engineering and a three years’ Course in Chemistry. 

There are excellent Laboratories and Worksh »ps ; and Scho’ 
awarded each Session. 

New Session Commences September 20. 

Fees from £3 35. to £5 5s. a term. 

There is also a large Day School, a 
subjects. 

Calendar on application to 
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UNIVERSITY COLLEGE, LONDON. 
ENGINEERING AND ARCHITECTURAL 





DEPARTMENT. 
ASSISTED BY TECHNICAL EDUCATION BOARD OF LONDON 
COUNTY COUNCIL AND BY THE CARPENTERS’ COMPANy 


SESSION 1897-8 

The COURSES of INSTRUCTION in Sleshanical, Civil, am ~y Electrical 
Engineering and Architecture COMMENCE on OCTOB 5. They 

are arranged to cover periods of two and three years. 

Particulars of the Courses, of Entrance Scholarships, of the Matriculation 
Examination, and of the Fees, may be obtained from the Secrerary. 

PROFESSORS. 
MECHANICAL ENGINEERING, T. Hupson Bzare, M.I.C.E 
ELECTRICAL ENGINEERING, +. A. Fiemina, F.R.S 
CIVIL ENGINEERING, L. F. VERNON Harcourt, M.I. -C.E. 
ARCHITECTURE, T. ROGER Smith, F.R.1L.B.A 
PHYSICS, G. Carev Foster, F.R.S. 
CHEMISTRY, W. Ramsay, F.R.S. 
APPLIED MATHEMATICS, K. Pearson, F.R.S. 
ECONOMIC GEOLOGY, T. G. Bonney, F.R.S. 
MATHEMATICS, M. J. M. Hitt, F.R.S. 

The new Wing of the College, opened by H.R.H. the Duke of Connaught 
in May 1893, contains spacious Mechanical and Electrical E Ungineering 
Laboratories, Workshops, Drawing-Office, Museum, and Lecture Theatres. 

The Laboratories are fitted with all the best appliances for Practical 
Work and for Research Work of the most advanced character. 





CITY AND GUILDS OF LONDON 
INSTITUTE, 


CENTRAL TECHNICAL COLLEGE, EXHIBITION 
ROAD S.W. 
SESSION 1897-08. 
ELECTRO-CHEMISTRY. 

A Special Course of Instruction in Electro-Chemistry will be given at the 
City and Guilds Central Technical College during the Session. 

The Course will include Practical Instru tion in Electro-Deposition, the 
use of the Electric Furnace, Dynamos, Transformers and Accumulators. 
A great part of the time of the Students attending this Course will be 
ee to Electro-Chemical Research and the Study of Electro-Chemical 
Actio 

Candidates for admission will be required to submit evidence of having a 
genera ul knowledge of Physics and Chemistry, and of having been specially 
trained in one of these Subjects. 

For further particulars, application should be made to the Dean of the 
College, Prof. W. E. Avrron, F.R.S 

T he Programme of the College may ‘be obtained at the College, Exhibition 
Road, S.W., or at the Head Office of the Institute, Gresham College, 
Basin ghall Street, E.C 

JOHN WATNEY, Honorary Secretary. 


BIRKBECK INSTITUTION, 
BREAM’S BUILDINGS, CHANCERY LANE, E.C. 
Principal—G. ArmitaGe-Smitu, M.A. 

DAY AND EVENING CLASSES. 

The Session commences September 27, 1897. 


University or Lonpon: Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science, Arts, and Law Degrees. 

Science Crasses in every Branch with Practical Work. Excellently 
equipped Laboratories for Chemistry and Physics, Biology and Botany. 

University Extension: Lectures on Political Economy and Com- 
mercial Geography. 

Crasses in Languages, Commercial and English Subjects, Common Law, 
Bankruptcy, Equity and Conveyancing, Logic, Psychology and Ethics 

ScHoot or Art (Day and Evening): Drawing, Painting, Designing, 
Modelling, Life Classes, &c. 


Civit Service: Surveyor of Taxes, &c., Second Division, &c. 


Prospectus, Calendar (62.) and Syllabuses of Classes on application to the 
SECRETARY. 


THE DURHAM COLLEGE OF SCIENCE, 
NEWCASTLE-U PON-TYNE. 
Principal—Rev. H. P. GURNEY, M.A., D.C.L. 


The College ferms part of the University of Durham, and the University 
Degrees in Science and Letters are open to Students of both sexes. 

In addition to the Departments of Mathematics and Natural Science, 
complete Courses are provided in Agriculture, Engineering, Naval Archi- 
tecture, Mining, Literature, History, Ancient and Modern Languages, Fine 
Art, &c. 

Residential Hostels for men and for women Students are attached to the 
College. 

The Twenty-seventh Session begins September 27, 1897. 

Full particulars of the University Curricula in Science and Letters will be 
found in the Calendar (price 1s. 4d.). Prospectuses on application to the 
SECRETARY. 
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THE DAVY FARADAY RESEARCH 
LABORATORY OF THE ROYAL 
INSTITUTION. 


DIRECTORS: 


The Right Hon. LORD RAYLEIGH, 
LL.D., F.R.S. 
Professor DEWAR, M.A., LL.D., F.R.S. 
SUPERINTENDENT OF THE LABORATORY : 
Dr. ALEXANDER SCOTT, M.A., D.Sc. 

This Laboratory, which has been founded by Dr. Ludwig Mond, F.R.S., 
as a Memorial of Davy and Faraday 
original research in Pure and Physica! Chemistry,” 
Term begins on October 4, 1897. 

Under the Deed of Trust, workers in the Laboratory are entitled, free of 
charge, # Gas, Electricity and Water, as far as available, and, at the 
discretion of the Directors, to the use of the apparatus belonging to the 
Laboratory, together with such materials and chemicals as may be 
authorised. 

All persons desiring to be admitted as workers, must send evidence of 
scientific training, qualification, and previous experience in original 
research, along with a statement of the nature of the investigation they 
propose to undertake. Further information, together with forms of Appli- 
cation, can be had from the AssistaANT SECRETARY, Royal Institution. 


BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 
Principal—Miss EMILY PENROSE. 


The Session 1897-98 will begin on Thursday, October 7 Students are 
expected to enter their names between 2 and 4 on W ednesd: ay, October 6. 
Mrs. Fawcett will deliver the Inaugural Address at 4.30 p.m. on Thursday, 
October 7. 

Lectures are given in all branches of General and Higher Education. 
Taken systematically they form a connected and progressive Course ; but 
a Single Course of Lectures in any subject may be attended. 

Courses are held for all the University of London Examinations in Arts 

nd Science, for the Teacher's Diploma (London), and for the Teacher's 
Certificate (Cambridge). 

Six Laboratories are open to Students for Practical Work. 

The Art School is open from 10 to 4. 

Students can reside in the College. 


LUCY J. RUSSELL, 


A., BCL, 


is now open. The next 





Honorary Secretary. 


BATTERSEA POLYTECHNIC, 
LONDON, S.W. 
DAY COURSES IN APPLIED CHEMISTRY FOR TECHNICAL 


STUDENTS. 
Head of Chemical Department—WILLIAM A. Bone, D.Sc., Ph.D. 
Special Day Courses of Instruction for Seudents training for positions in 


onnection with Chemical Industries. The object of these Courses is to 
impart a thoroughly Scientific Training in special branches of Organic 
Chemistry and the Chemistry of Gases, and will be adapted to the special 
requireme - of each Student. Instruction ir. general Analytical Chemistry, 
including Gas-Analysis, will also be given. Facilities for Research Work. 
on commences Uctober 4. 

F rt Particulars and Prospectuses of other Schools and Classes, apply to 
the SECRETARY. 





VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 


The 24th Session of the Department of Science, Technology, and Arts 
will begin on October 5, and the 67th Session of the School of Medicine on 
October 1, 1597. 


The Classes prepare for the following Professions: Chemistry, Civil, 
Mechanical, Electrical, and Sanitary Engineering, Coal Mining, Textile 
Industries, Dyeing, Leather Manufacture, Agriculture, School Teaching, 
Medicine, and Surgery. 


University Degrees are also conferred in the Faculties of Arts, Science, 
Medicine, and Surgery. 


Lyddon Hall has been established for Students’ residence. 
rospectus of any of the above may be had from the REGISTRAR. 


ROYAL COLLEGE OF SCIENCE, 
LONDON 
(WITH WHICH IS INCORPORATED THE ROYAL 
SCHOOL OF MINES) 
Dean—Prof. J. W. JUDD, C.B., LL.D., F.R.S. 
SESSION 1897-98. 








The Session opens on Wednesda uy, October 6, at 10 a.m 
n.. here will be a Distribution of Prizes and Medals, and an Add ress by 
rof. W. C. Roserrts- Austen, C.B., F.R.S., in the Lecture Theatre of 
the Museuz m of Science and Art, South Kensington, at 2.30 p.m. 


NATURE 


** for the purpose of promoting | 


LONDON MATRIC. 


clxxi 


SWINEY LECTURES ON GEOLOGY. 
UNDER THE DIRECTION OF THE TRUSTEES OF 
THE BRITISH MUSEUM. 

A Course of Twelve Lectures on ‘‘ The Geological History of 
Invertebrate Animals ” will be delivered by R. H. Traovair, ™" 
F.R.S. ’, in the Lecture Theatre of the South Kensington Museum (by 
permission of the Lords of the Committee of Council on Education), on 
Mondays, Wednesdays, and Fridays, at 5 p.m., beginning Monday, 
October 4, and ending Friday, October 29. Each Lecture will be illus- 
trated by means of Lantern Slides and Lime Light. Admission to the 
Course Free. 

By order of the Trustees, 
W. H. FLOWER, Director. 

British Museum (Natural History), Cromwell Road, London, S.W. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 
SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 
Principat—G. W. pe TUNZELMANN, B.Sc., M.1.E.E. 
Senior-Instrucror—C. CAPITO, M.I.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Ph ysics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary raining for 
Students entering Cooper's Hill and the Central Institution. 

B.A., B.Sc., S.K. SCIENCE. 
(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ensures to each Student the closest care and attention. 
Single Subjects may be taken. 

CLASSES AND PRIVATE TUITION.—Classes in Latin, 
Mathematics, &c. Private Tuition in any subject. 

TUTORS.—the Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities 

Address, Mr. J. Cuarteston, B.A., Burlington Classes, 
Lane, W <. 


Greek, 


27 Chancery 


INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
___ Classics), Carlyon College, 55 and 56 Chancery Lane, Ww. 


LIVERPOOL SCHOOL BOARD. 

The Board Require at once the Services of an ASSISTANT SCIENCE 
DEMONSTRATOR. The person appointed must be qualified to take part 
in the Experimental Science Teaching (Mechanics, Chemistry, and Physics) 
given in the Board’s Schools, and to teach Subjects V., VIII., IX., X., 
X.f, XIV., and XXIII. of the Science and Art Department’ s Directory. 
Salary, £100 first year, rising in four years to £120, with an extra annual 
payment from £3 to £11 if Applicant holds Science and Art Certificates 
and University Distinctions, and also a small proportion of the Grant 
received for the Classes (if any) taught under the Science and Art Depart- 
ment. 

Applications, stating Age, Qualifications, and Experience, 
received not later than Tuesday, “October 5, addressed to 

EDWARD M. HANCE, Clerk to the Board. 

School Board Offices, Liverpool, September 21, 1897 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 





must be 


The LECTURESHIP in ART is Vacant; Salary, £250 per annum. 
Applications must be sent in not later than October 25, to the PRINCIPAL. 
Statement of duties will be forwarded on application. 

THOM. AS THORP, Secretary. 








- MINERALOGY. 


SAMUEL HENSON 


Has just received some beautifully Crystallised GOLD SPECI- 
MENS and NUGGETS. Choice Dioptase, Wulfenites and 
Emeralds on Matrix. Very fine Mocha Stones. Gem Stones 
for Mounting. 

Teacher, or Prospector. Lessons g 


Collections for Student, even. 


SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840 





ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 
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ANNALS OF BOTANY. 


Edited by ISAAC BAYLEY BALFOUR, M.A., M.D., 
F.RS.; SYDNEY H. VINES, D.Sc., F.R.S.; D. H. 
SCOTT, M.A., Ph.D., F.L.S.; and W. G. FARLOW, 


M.D. ; assisted by other Botanists. 
Vol. XI. No. 43, SEPTEMBER 1897. Consisting of 143 Pp., 
6 Plates, and 2 Woodcuts. Price 145. 
The principal Contents are : 


PHILLIPs, R. W.: On the Development of the Cystocarp in 
~~ ae 
Hom, T.: Obdolaria virginica L.: a Morphological and 


Anatomical Study. 

Groom, P.: On the Leaves of Lathrzea Squamaria and of some 
allied Scrophulariacez. 

Scott, D. H.: The Anatomical Characters presented by the 
Peduncle of Cycadacez. 

Lanc, W. H. : 
of Cycadean Sporangia : 
paradoxa, 

Ewart, A. J.: The Effects of Tropical Insolation. 

Vol. X., 1896, consisting of 661 Pp. and 28 Plates, is published 

_ 6s. 
Complete Sets (Vols. : X.) can still be obtained at 
Subscription-price, viz. po unbound, and £16 bound, net. 
The Subscription for the Annual Volume is 30s. 


I. The Microsporangia of Stangeria 


London, Edinburgh, Glasgow, and New York : 
HENRY FROWDE. 


THE RELIQUARY 


AND 


ILLUSTRATED ARCHAOLOGIST. 


Edited by J. ROMILLY ALLEN, F.S.A. 
Price 2s. 6d. QUARTERLY. 
THE OCTOBER PART CONTAINS :— 


Beit CASTING IN THE SEVENTEENTH CENTURY. By N. Heneage Legge. 
(3 Illustrations.) 

Norwecian Woop Carvincs. TANKARDS AND MAancies. By Rd. 
Quick. (12 Illustrations.) 

Ossotere WELSH CHURCH CuSToMs. By Elias Owen, M.A., F.S.A. 
(6 Illustrations.) 

Pitcur anp 11s Merry E rins. By David MacRitchie. (2 Illustra- 
tions.) 

Discovery oF INTERMENTS OF THE EarRty IRON AGe At DANEs’ 
GRAVES, NEAR DRIFFIELD, YORKSHIRE. (Illustrated.) 


Cupr-MARKED STONE FOUND NEAR EpINBURGH. (2 Illustrations.) 


LEADEN CISTERN AT BRADLEY CoukKT, NEAR WOTTON-UNDER-EDGE, 
GLOUCESTERSHIRE. (With an Illustration.) 

FURNITURE Supports. (With an Illustration.) 

Leapen Font at WALTON-ON-THE-HILL, SuRREY. (With an Illustra- 


tion.) 
Bronze DAGGER WITH ORIGINAL HANDLE FOUND NEAR CASTLEISLAND, 
Co. Kerry. (Collotype Frontispiece.) 

Tue Keys or THE Dervish TrEAsURY AT DoNGOLA. 

Wetsxu Costume. (With an Illustration. ) 

Norices or New Pvusticatrions.—‘‘A Key to English Antiquities.” 
‘Handbook to Gothic Architecture : Ecclesiastical and Domestic.”’— 
‘How to Write the History of a Parish.”—‘* The Book-Hunter in 

1 ondon.”—"* Nooks and Corners of Pembro keshire.”"—** The Gentleman's 
Ms agi azine Library. English Topography.”—* History of Babylonia.”’ 
* Manual of Wood Carving. 


tenien’ BEMROSE & SONS, Ltd., 23 Old Bailey, 


ADAM HILGE R, 
ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, 
204 STANHOPE STREET, HAMPSTEAD ROAD, LONDON, N.W- 
I beg respectfully to inform all customers and friends of my late brother‘ 


that I shall carry on the business of this Firm under the same designation as 
formerly. 


Having been connected with the Firm since 1867, I can with confidence 


undertake to continue the manufacture of Optical and other Scientific 
Instruments of the highest quality. 


OTTO HILGER, 204 STANHOPE STREET, 


ACTUAL MAKER, 


(2 Illustrations.) 


and Derby. 


N.W. 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes containing aang = sn 
escent d Ph orescent inerals, 
67 FARRINGDON artg Salts, Capetsia, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
MERCURY PUMPS, COILS, ACCUMULATORS, — 
INCANDESCENT ELECTRIC LAMP 
EXPERIMENTAL AND SCIENTIFIC GLASS - ‘BLOWING. 


Studies in the Development and Morphology | 


PHILOSOPHICAL TRANSACTIONS OF 
THE ROYAL SOCIETY OF LONDON, 


1897. 


Series B. Vol. 188. Price 19s. 6d. 





CONTENTS. 
1. CROONIAN LECTURE.—Observations 
(with particular reference 
Aucustus D. WALLER. 
Phenomena resulting from Interruption of Afferent and 
Efferent Tracts of the Cerebellum. By J. S. Risiey 
| RUSSELL. 





on Isolated Nerve 
to Carbon Dioxide). By 


3. The Menstruation and Ovulation of Macacus rhesus, with 
Observations on the Changes undergone by the Discharged 
Follicle. Part II. By WALTER HEAPE. 

4. On the Action of Light on Diastase, and its Biological 
Significance. By J. REYNOLDS GREEN. 

Investigations into the Segmental Representation of Move. 
ments in the Lumbar Region of the Mammalian Spinal 
Cord.—Excitation of the Spinal Cord, and Direct Excitation 

of the Spinal Nerve Roots. By W. PAGE May. 

| 6. A Contribution to the Study of (1) Some of the Decussating 

Tracts of the Mid- and Inter-Brain, and (2) of the Pyra- 
midal System in the Mesencephalon and Bulb. By 
RUBERT Boyce. 
. On the Effects produced on the Circulation and Respiration 
by Gun-Shot Injuries of the Cerebral Hemispheres, By 
S. P. KRAMER and VicroR HORSLEY. 
8. On the Regeneration of Nerves. By ROBERT KENNEDY. 


wn 


~sI 


London : 


HARRISON & SONS, 45 St. Martin’s Lane, W.C. 





Prof. FRANK CLOWES and Prof. J. B. COLEMAN'S 
ILLUSTRATED CHEMICAL HAND. 


B — for Colleges, Organised Science Schools, and Schools 
| genera a 
PRACTICAL CHEMISTRY and QUALITATIVE ANALYSIS. Sixth 


Edition. 8s. 6d. 
QUANTITATIVE ANALYSIS. Fourth Edition. 10s. 
ELEMENTARY PRACTICAL CHEMISTRY and QUALITATIVE 

ANALYSIS. 3s. 6d. 
EL EMEN TARY Ou ANTIT: ATIVE ANALYSIS. 
London: J. & A. CHURCHILL, 


4s. 6d. 

7 Great Marlborough Street. 

By WILLIAM RAMSAY, Ph.D., F.R.S., Professor of Chemistry in 
University College, London. 


A SYSTEM of INORGANIC CHEMISTRY. 


With Engravings, 8vo, 15s. 


ELEMENTARY SYSTEMATIC CHEM.- 
ISTRY for USE in SCHOOLS and COLLEGES. With Engravings. 
Feap. 8vo, 4s 6d. ; Interleaved, 5s. 6d. 


J. & A. CHURCHILL, 7 Great Marlborough Street. 


—— EE 


London : 





Just Ready, Fourth Edition, Revised. 
EPPING FOREST. 
By EDWARD NORTH BUXTON, Verderer. 


With new Chapters on Forest Management, 
Prehistoric Man and 


Geology of the District, 

the Ancient Fauna, Entomology, Pond-life, an 
Fungi of the Forest. 

Numerous Maps and Illustrations. Narrow 8vo, Cloth. 


EDWARD STANFORD, 26 and 27 Cockapar Street, S.¥. S.W. 


Price 15. 


London : 


“INTERNATIONAL CONGRESS ON 
TECHNICAL EDUCATION. 


Now Ready, Price 3s. 6¢. (by Post 3s. 1od.), the Report of the Proceed: 
ings of the 1897 Congress held at the Society of Arts. Published by the 
Society, John Street, aay, London, W.C. 





THE 








Just Pub lished, price 3s. Free rae Post, 35. 
OWENS COLLEGE Mo DAR 
FOR SESSION 1897-98. 


London: MACMILLAN & CO., Lrp. Manchester: JAS. E. CORNISH 
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GRADIENT-TELEMETER LEVEL. 


(J. SHORT’S PATENT.) 

This instrument is A. for getting linear distance, gradients, and difference in 
level of objects, all of which it does by one and the same observation, thus doing away 
with the necessity of using the Land Chain or Tape. It performs these operations with 
singular accuracy and ease to the observer, enabling a much greater quantity of work to 
be done in the same space of time compared with the usual methods employed by 
Engineers and Surveyors. The linear distances can be obtained far more accurately than 
with the Land Chain, and this, regardless pf rough and broken ground, or the existence 
of a stream or other water, between the observer's station and the distant object. 

A marked advantage with this instrument, and one that renders it singularly attractive 
when employed in the field, is that there are ”o calculations to be made in connection 
with its use; there is no fime micrometer screw -to work, with its errors and intricate 
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INSTRUMENTS, 
44 Hatton Garden, London. 
Catalogues Fre Free. 


room patterns of new Apparatus described in Science Journals, 
eet as well as patterns of Apparatus kept in stock. If you have 








not a copy of our 1896 Catalogue of Chemical Apparatus, will 





Nerve calculations to get results; but, by a simple revolution or movement on the axis of the 
By instrument and an observation through the telescope, the gradient, distance, or difference 
of level is at once obtained. 
— 14-inch, with Compass, Locking Plate, 3 Screws, graduated to gradient 1 in 10, in Case complete, with open framework Stand, £22. 
L. CASELLA, 147 Holborn aieaine London. 
: with Telegraphic / Address: ‘‘ESCUTCHEON, LONDON.” ___ Telephone: “1054 HOLBORN.” 
arged THE 
| GHEMIGAL APPARATUS | cinsiee sovexewic tnsrxowens company, 
Move. HOME ABROAD LIMITED, CARLYLE ROAD, CAMBRIDGE. 
Spinal FOR AND 
-itation ° 5 Makers of Callender @ & Griffiths’ Patent ppecertent Pyrometers 
WHOLESALE AND RETAIL satene Gr Reeeianien 
ouuaiaa + | Electrical Thermometers for Investigating Earth Tempera- 
‘ Pyra iesiinasceemiageeimiiiematnesratae tures, as supplied to several of the leading Observatories. 
ee Callendar & Griffiths’ Improved Patent Wire Bridges. 
b. By A, GALLENKAMP & Co. Standard Resistance Coils constructed on Messrs. Griffiths 
- ~ and Burstall’s Method. 
piration 19 and 21 Sun Street, Finsbury Square, PARTICULARS AND PRICES ON APPLICATION. 
ae Ser ann ant SO QUARTZ FIBRES on Frames, about 6h, 14, and 26 inches 5 
= * : on Fr s, abo 114, and 16 in " . 
_ DEAR Sir.—We beg to inform you that in order to meet the 7s. 6d., and 10s, per Frame respectively ; now Bed yey) woe To hing 
a steadily increasing demand for our Chemical and Assay 
hysiological and Physical A t f 3 
Apparatus, we have secured the lease of, and have removed haan ’ Apvli — — —— ont Ge teet gy 
> WC. to, the extensive warehouse premises Nos. 19 and 21 Sun Section Cutt Mic rotome for Cutting F > pow See of Rocking 
Bates Street, Finsbury Square, London, E.C., within four minutes | Latest Improved Pattern ** hy ew ge” Rocking Microtome, 
walk from Moorgate and Broad Street Stations. The new | 4k i 
A ND- premises will allow us to increase our stock considerably iustrated Catalegue Faggian Post Preson receipt of 18. 6d. 
Schools so that we shall be able to execute all orders for stock goods, - | “Instr ment C = a aa oe brid 
S. Sixth per our new Price List, within a much shorter time. Kindly | — - pays -, Cambridge.” 
send your esteemed orders to our new address, where they will | MANUFACTURER OF 
TATIVE have our prompt attention. We purpose to have in our show ELECTRICAL & PHYSICAL 
istry in you please write for one. It is one of the most complete lists bo PHC N IX Fl RE OFFICE, 
TRY. published, and has special features not offered in any other list. | 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S. W. 
We shall be glad to give estimates for furnishing Chemical | ESTABLISHED 1782. 
4EM- Laboratories throughout. We thank you for your esteemed MODERATE RATES. ABSOLUTE SECURITY. 
agua patronage which you have so kindly extended to us, and trust ELECTRIC LIGHTING RULES SUPPLIED. 
that you will continue the same at our new address. LIBERAL LOSS SETTLEMENTS. 
— Yours truly, PROMPT PAYMENT OF CLAIMS. 
A. GALLENKAMP & CO. | SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 


LOSSES PAID OVER £20,000,000. 


T. a 


; SMALLEST CAMERA ON EARTH 


e District, a GIVING PICTURES 4! Si. 
d-life, anl Suitable for SNAP SHOTS, LANDSCAPES, and PORTRAITS. 














~~ Price SS Ss. 
— Rack and Pinion for exact Adjustment of Focus—so 
ON ensuring sharply defined pictures for enlargement. 
Extra Rapid Euryseope Lens, with Iris Diaphragm 
ne Procest in Aluminium. Mount. Instantaneous Shutter, and 
shed by the three Double Dark Slides. Revolving the Milled 
= Head at side is the only movement necessary to 
NDAR open and elose. 
CLOSED. CATALOGUE POST FREE. OPEN. 
‘ORNISH 


PERKEN, SON & RAYMENT, “sovcom cicus’ LONDON. “OPTIMUS.” 








clxxiv 


NATURE 


[SEPTEMBER 30, 1897 





ESTABLISHED 18s. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
repayable on demand. 
WO per CENT. on CURRENT ACCOUNTS, on the Minimum 
monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 


See Mr. HuGHes’ PATENT COMBINATION OPTICAL LAN1 ERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GuINNEsS, Madame Ape.ina Parti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6¢., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 











OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, G s, Cathet ters, Optical 
Benches, &c., &c. Instruments for a purposes constructed to Clients’ 
own designs. Price List on application. 


W. WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 
56 Crogsland Road, Chalk Farm, London, N.W. 


HOLLOWAY’S PILLS 
CURE 


Biliousness, Sick Headache, Indigestion 
and all Internal Complaints. 
CAN BE TAKEN BY THE MOST DELICATE 


Holloway’s Pills and Ointment may be obtained of 
all Medicine Vendors. 


COLLECTIONS OF 


MINERALS, ROCKS, FOSSILS, 


AND MICROSCOPIC SLIDES 


rO ILLUSTRATE 


GEOLOGY & PHYSIOGRAPHY, 
As set forth in the Science and Art Directory. 
; Rock-forming Minerals and 20 Common Rocks, in Box, size of £ s. a. 
Specimens about 3 in. by 2 in. P 7 4 ; 110 
20 Specimens to illustrate Coal Mining. i in Box aE p a » Is 
‘ ‘ Metalliferous Mining ae ‘ 2 2 


DESCR IP TIVE CIRCULAR, POST FREE. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.Cc. 


S H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers for collecting Rocks and Fossils, a fresh supply of various 
shapes and sizes; Improved Blowpipe Sets ; a large Series of Rock-Sections 
for the use of Students, at 1s. each; Specimen Trays and Glass-topped 
Boxes made to order ; Tridymite in fine Crystals, from St. Pietro Montag- 
none ; Alum-stone, Elzolite-Syenite, Kersz antite, Quartz-Diorite Eisenbach 
pe lite, and other Rocks ; Crystal Models; Cyllections of Minerals, 

Rocks, and Fossils to illustrate the various M: anuals ; Corked Glass Tubes. 
Practical Instruction in Mineralogy, Palauntology, and Blowpipe Work 
will be resumed in October. 


On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 15. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 45s Pocket Boxes, 6d., od., 15., 15. 6d. ‘Zinc relaxing 
Boxes, 9d., 15., 15. 6d., 2s. Store Boxes, 25. 6d., 45.,55-,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, 9s. 6d., 115. 6d., 145 
Breeding Cage, 2s. 6d., 45., 55., 75. 64. Botanical Cases, japanned double 
tin, 1s. 6d., 25. gd., 38. 6d., 48. 6d., 78. 6d. Botanical Paper, from rs. 14. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for a 
Insects, 15. 6d., 2s., 25. 6d. per pair. Cabinet Cork, 7 by 3, 15., 15. 4d. p 
doz. Nested Willow- -chip Boxes, 4 doz. 8¢.—Our new Label List of Britssh 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9¢. Taxidermists’ Companion, contain- 
ing most necessary implements "for skinning, 10s. 6d. ; Scalpels, with ebony 
handles, 1s. 34.; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3¢., 
1s.; Brass Blowpipes, 4@., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline mo — h  apaaae for sugaring, &c. (new and 
improved pattern), 2s. 6d. 

A LARGE ST OCK ¥ S INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 

The following are some of the chief forms, with prices : 
Scyllinm, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s. doz. 
Amphioxus, 9¢. each Echinus (large), 10s. doz. 
A stacus, od. each. Cucumaria (large), 1s. 4a. each. 
Anodon, od. each. Apus, 1s. each 
Rana, 6d. each. Nebalia, 1s. per tube. 

o—- Gammarus, 15. per tube. 
Noctiluca, 15. 3d. per tube. Scorpio, 1s. to 15. 6d. each. 
Grantia, 1s. 3@. per tube Scolopendra, 1s. 6d. each. 
Sycon, 1s. 3@. per tube. Aplysia, 8d. to 10d. each. 
Medusoids, 15. 3¢. per tube. Haliotis, 8d. each. 
Aurelia, rod. each. Loligo media, 10d. each. 
Coryne, 1s. per tube. Mya, 1od. each. 
Obelia, 1s. per tube. Pedicellina, 1s. pe tube. 
Ascaris (large), 8¢. each. Salpa, rs. 6d. per tube 
Cerebratulus, 1s. 6d. each. Ascidia, 8d. each. 
Nereis, 6d. each. Raia, 15. to 2s. 6d. each 
Arenicola, 6d. each. Lacerta, rod. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY, 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Ho lothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
o Geological Hammers. 
es Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price ad. 


JAMES R. GREGORY & CO. 


STORES AND OFFICES: 


1 KELSO PLACE, KENSINGTON, W: 
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MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 


NEW BOOK BY SIR ARCHIBALD GEIKIE, 


THE ANCIENT VOLCANOES OF GREAT BRITAIN. By Sir Arcutsatp 


GEIKIE, F.R.S., D.C.L. (Oxf.), &c. With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 


DAILY NEWS.—‘‘ His work, written in a style which attracts and instructs even the ordinary reader, is the great scientific 
authority on the subject, and a most important contribution to the science in which he is a chief.” 





Crown 8vo, 8s. net. 


AN INTRODUCTION TO GEOLOGY. By Wrttam B. Scort, Blair Professor 


of Geology and Paleontology in Princeton University. 





Globe 8vo, 8s. 


ELEMENTARY GEOMETRICAL STATICS. An_ Introduction to Graphic 
Statics. By W. J. DOBBS, M.A., sometime Foundation Scholar of St. John’s College, Cambridge. 


Sixth Edition, Revised and 1 Enlarged. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS 


OF A SYSTEM OF RIGID BODIES. Being Part I. of a treatise on the whole subject. With numerous Examples. 
By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., &c. 8vo, 145. 





8vo, Limp Cloth, Is. net. 


WAVES OF SOUND AND SPEECH, as Revealed by the Phonograph. By 
Prof. JOHN G. M‘KENDRICK, M.D., LL.D., F.R.S. The Science Lecture for 1896 to the Philosophical Society of 
Glasgow, with numerous Illustrations and two Plates. 





Fceap. 8vo, 4s. 6d. net. 
LABORATORY PRACTICE FOR BEGINNERS IN BOTANY. By Witt 


A. SETCHELL, Ph.D., Professor of Botany in the University of California. 


VOLUME III. NOW READY. 
A NEW SYSTEM OF MEDICINE. By many Writers. Edited by Tuomas 
CLIFFORD ALLBUTT, M.A., M.D., F.R.S. 
Vol. III. Containing—Certain General Diseases, Diseases of the Stomach and Bowels. 8vo, 25.. net. 


BRITISH MEDICAL JOURNAL.—‘‘ A worthy successor to the previous instalments, and remarkable for the combination 
of conciseness and completeness in its articles.” 


Crown 8vo, 8s. 6d, net. 


THEORY OF ELECTRICITY AND MAGNETISM. By Cuartes Emerson 
CURRY, Ph.D., with a Preface by LUDWIG BOLTZMANN, Ph.D., -D.C.L. (Oxon.), Professor of Theoretical 
Physics in the University at Vienna. 

SPEAKER,—“ May be recommended to the idible class of students for which it is written.” 


Crown 8vo, 45. 6d. 
THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 


X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &c. With Illustrations. 


SCIENCE GOSSIP.—‘‘ We are led on by the author step by step in this little book, until a very complete fund of modern 
knowledge of the subject may be attained.” 


MACMILLAN AND CO., LIMITED, LONDON, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editcrial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS 
£5 @ Lae 
5 a eee te. Tee 4 2 6 Three Linesin Column ....... o 2 6 
ae... eS ee | ee eae 00 9 
Sn atk: Desens bentiin on One Eighth Page, or Quarter Column . 0 18 6 
ee a ee 0 6 Quarter Page, or Half a Column ... 115 © 
Half-yearly MARS ee 0 15 $ Half a Page, ora Column ...... 3 5 0 
SS as des omy Le cee o 8 Wee ae Gag + co 0s Be ole 660 


Cheques and Money Orders payable to MACMILLAN & CO. Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C. 
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THE 


‘N.EG. CAMERAS 


FOR HAND & TRIPOD. 


SEVEN DISTINCT PATTERNS. FIVE DIFFERENT SIZES. 


INDISPENS- 
BLE TO 
BEGINNERS, 
because always 
ready for use, free 
from mechanical 
complications, 
and extremely 
easy to work. 
USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
or Films, and provide every 
adjustment required in Photo- 
graphy. 


Price, 


i-plate, from £13, complete. 


Patterns particularly adapted for scientific work :— 

Special B Pattern, fitted with Zeiss Satz Lens, 
images of different size from the same position. 

Twin Lens Pattern, fitted with two lenses, one Showing an exact 
duplicate of the image photographed with the other. 


and giving three 








Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 
Abridged Catalogue, free on application. 


NEWMAN & GUARDIA, Ltd. 


90 & 92 Shaftesbury Avenue, Landen, Wf 


INDUCTION COILS. 


24-inch, £5. 3-inch, £6 6s. 4-inch, £9. 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus and Separate Parts for Radio ography of the 
highest standard of merit. Soils, Cells, Accumulators, Transformers 
Crookes’ Tubes, Fluorescent Screens, &c 





Send for New Illustrated Catalogue of Sostpeohic or 
General Hiectrical Apparatus, post free 


HOWARD B. LITTLE & CO., 


ELECTRICIANS, 
86 Shaftesbury Avenue, Piccadilly, London, W. 


Printed by RicHarp Cray AND Sons, Limrtep, 


NATURE 


[Sarremnen 30, 30, 18978 


THE ELEGTRIGAL CO. Lro. 


COMPLETE OUTFITS 


FOR 
RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
———— 





Direct Investigations, or Photography. 





RONTGEN TUBES, with 2 and 3 Electrodes, available for 
any length of Spark. 
The large demand for our improved Tubes compels us to increase our out 
put ; we can therefore now offer them at ]5s, each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated Platino- 


Cyanide of Barium. 
ACCUMULATORS. CELLS. 


Acknowledged hy all whg have tried them to be unsurpassed 
for effect. - Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


48 Send for ew Priced Catalogue. 


_DENT’S WATCHES. 


Highest Quality. Moderate Price. 


GOLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO, 
Makers to the Queen, 
4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
eal o mn D oO nN. 


HORNTON-PICKARD 


CAMERAS, 


AMBER’ & ‘RUBY.’ 


For HAND or — 
From £5 3s 


SHUTTER si. 


lllustrated Catalogue Free 


THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. 





DENT 


TRADE MARK. 





Time and 
Instantaneous 


at 7 & 8 Pread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLA® 


anv Co., LimitEp, at 29 Bedford Street, J ondcn, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Sept. 20, 1897- 
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Supplement to Nature, October 7, 1897.] 


i. 


NOTICE 


On and after Tuespay, 
Ocroser 12, the Editorial and 
Publishing Offices of NATURE 
will be removed to St, Martin’s 
Street, London, W.C., to which 
address all communications 
should after the present week 


be sent, 

















A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
** To the solid ground 
Of Nature trusts the mind which builds for aye.” —WoORDSWORTH 


No. 1458, VOL. 56] 





THURSDAY 





, OCTOBER 7, 1897. [PRICE SIXPENCE. 


Ragheeeed asa ctetteecatatid at the General Post Office.) 








“INDUCTION COILS. 
APPS’ PATENTED INDUCTION COILS are now manufactured 


BROWNING’S SPECTROSCOPES, 
NEWTON & CO., 3 FLEET STREET, LONDON. | { —we = = ' 


{All Rights are Reserved 


THE MINIATURE SPECTROSCOPE. 








This instrument will show many of Fraunhofer’s lines, the 
ig » » 


' +5, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids 


Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c., 
in Morocco Case, £2 6s. 


; Illustrated Catalogue of Spectroscopes, Post Free 
“xX” RAY “FOCUS” TUBES, 25s. 
FLUORESCENT SCREENS, 63s. and 90s 


JOHN BROWNING, 
Complete Apparatus for Réntgen ‘‘X” Rays, with Coils MANUFACTURING OPTICIAN 
and Fluorescent Screens, &c. ; 
HIGHEST QUALITY ONLY 63 STRAND, LONDON, WC. 
- Detailed List on Applic ation. 


The Frena Camera "Speen" 


SHSHSSSOSSOOOOOOOD 


PARTICULARS of this 

unique HAND-CAMERA 

may be had FREE on | 
application to 


sal 


Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 


Thermometer for Air Temperatures (or a Clinical Thermometer may be 
substituted). 
R & J BEGK PRICE £4 10s. to £7 10s. 
: 7 5 


m Special ” Tilustrated Price List of Instruments suitable for 
pen Presents free by Post to all partsof the Wo 
NEGRETTI 


rid. 
& ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 
68 CORNHILL 38 HOLBORN VIADUCT, E.C. 
b] Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRY STAL PALACE, SYDENHAM 
LONDON, E.C “Telephone No. 65 i. Telegraphic Address : 


KeBoDaAlstt UP-Jo-paTg 





- Negretti, London.” 
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NOTICE. 


On and after October 
Editorial and Publishing Offices of } 
will be 


Tuesday, 12, the 


ah) 


NATURE 


removed to ST. MARTIN’S STREET, 


LONDON, W.C., to which address all communica- 


tions should after the present week be sent. 
BIRKBECK INSTITUTION, 

BREAM’S BUILDINGS, CHANCERY LANE, E.C 

ARMITAGE-SMITH, M.A. 

DAY AND EVENING CLASSES. 


The Session commences September 27, 1897. 


Principal—G. 


University OF Lonvon : Complete Day Courses for all the Examina- 
tions in Science, and complete Evening Courses for all the Examinations 
for Science , Arts, and Law De 

SCIENCE Cr ASSES in every Branch with Practical Work. Excellently 
equipped Laboratories for Chemistry and Physics, Biology and Botany. 


grees. 


University ExTrension Lectures on Political Economy and Com- 
mercial Geography. 
CLasses in Languages, Commercial and En gli sh Subj rjects, Common Law, 


Bankruptcy, Equity and Ci nveyancing, Logic, Psychology and Ethics. 


Scuoot or Arr (Day and Eve ming): Drawing, Sulasion, Designing, 
Modelling, Life Classes, &c. 
Civit Service: Surveyor of Taxes, &c., Second Division, &c. 


Prospectus, Calendar (6¢@.) and Syllabuses of Classes on application to the 
SECRETARY. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 

A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges, beginning on TUESDAY, 
NOVEMBER 16, 1897. 

Three Scholarships and Three Exhibitions will be offered, the Scholarships 
being worth £80 a year. 

The Subjects for Examination will be Physics, Chemistry, and Biology, 
but Candidates will not be expected to offer themselves in more than two or 
these 


Particulars m: uy be obtained by application = 
Christ Church, Oxford. A. VERNON HARCOURT. 


B.A., B.Sc. S.K. SCIENCE. 


(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ensures to each Student the closest care and attention. 
Single Subjects mz ay be taken 

CLASSES AND PRIVATE TUITION.—Classes in Latin, 
Mz a matics, &c. Private Tuition in any subject. 

TUTORS.—the Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities. 

Address, Mr. J. CHArLestron, B.A., Burlington Classes, 27 Chancery 
Lane, W.C, 


Greek, 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C. 


WANTED, a SECRETARY for the Leeds 


Institute of Science, Art, 
Salary, £250 per annum. 
of age, 





and Literature, and Technical Schools. 
"Applicants must be between 30 and 45 years 
and have had previous experience of Educational matters, 


especially in regard to Science, Art and Technical Schools. A Bond 
will be required, and canvassing the Directors is prohibited. Applica- 
tions, enclosing three Testimonials, to be sent to the HONORARY 


SECRETARIES OF THE INSTITUTE, 

before the 18th inst. 

BATTERSEA POLYTECHNIC, 
LONDON, S.W. 

The Organising Body require the Services of a DEMONSTRATOR in 


the Chemistry Department. Salary, £100. 
For particulars, send stamped addressed envelope to the SECRETARY. 


Cookridge Street, Leeds, on or 


NATURE 





[Ocrossa PB ded 


- BEDFORD COLLEGE, LONDON 
(FOR WOMEN), 
YORK PLACE, BAKER STREET, W. 

Principal : Miss EMILY PENROSE. 
The Session 1897-98 will begin on Thursday, October 7. 

requested to enter their names between 2 and 4 p.m. 

October 6. 
“aan Inaugural Address will be delivered on Thursday, October 
30 p.m., by Mrs. FAwcerr. 

*F urther information on mete. 
LUCY J. RUSSELL, Honorary Secretary. 


LINNEAN SOCIETY OF NEW SOUTH 
WALES, SYDNEY. 


Applications for the position of Macleay 


Students are 
on Wednesda ay, 


7, at 


Jacteriologist are again invited 


by the Council, to be forwarded by mail not later than November 12. 
Salary £400 per annum. Full particulars on application to Dutau & Co., 
37 Soho Square. 


UNIVERSITY OF SYDNEY, N.S.W., 
AUSTRALIA. 


DEMONSTRATORSHIP OF PHYSIOLOGY. 

This Office will be Vacant at the end of this year, and applications for the 
Appointment are hereby invited. Salary, £35¢ assage money allowed, 
£60. Duties to commence March 1898. Applic ations, accompanied by 
pollens e of fitness for the Office, should be sent, not later than October 31, 
to THe ActiInG AGENT GENERAL FOR New SoutH WALEs, Westminster 
Chambers, 9 Victoria Street, Westminster, London. 


WANTED, by a NATURALIST, accus- 
tomed to Stuffing and Mounting of Birds, a Situation in a Good Firm. 
—MontraGve F. BrookMAN, 100 Oakfield Road, West Croydon. 


J. SWIFT & SON, 


MANUFACTURING OPTICIANS. 









Sore AprpolINTMENT FOR MicROSCOPES TO 
A.M. Derr. War OFFice. 
New Apochromatic, 1/12” Oil Imm. N.A. 1°40. 


guaranteed equal to the Continental 


Price £8 8s. 


with 


This Lens is 


Lenses costing two-thirds more. 


Complete Microscopes for Bacteriology, 
“, and 1/12”, 
Abbe Con- 
with Iris Diaphragm and 


in Cabinet, from £15. 


The Objectives all focus together. 


Coarse and Fine Adjustment, 2/3”, 1/€ 
two Eyepieces, Compound Substage, 
N.A. 1’oo, 
Double Nosepiece, 


denser 


Students’ Microscopes, from £5 5s. 


WORKS, 81 TOTTENHAM COURT ROAD, W. 


sts Eas st free on application. 


SECOND-HAND “s.usrs."* 


UNIVERSITY OPTICAL 


Makers). 


MICROSCOPES, ASTRONOMICAL TELESCOPES, 
SPECTROSCOPES, &c. 

BROWNING'S Single Prism CHEMICAL SPECTROSCOPE, £4 10s. 
BROWNING’S Double Prism CHEMICAL SPECTROSCOPE, £8 10s. 
Scientific and —, a Bought, Sold, 

xchange 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn Circus, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 
The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LAN1ERN, 


&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 


Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TAN GUINNESS, Madame ADELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects 
Views, &c., 6d.; Postage, 2d.. Pamphlets Free.—W. C. HUGHES 
Specta.isT, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectr tical 
Benches, &c., &c. Instruments for ae purposes prc» to Cree 
own designs. Price List on application. 

W. WILSON (formerly Foreman at Messrs. ELLIOTT BROS.), 


56 Crogsland Road, Chalk Farm, London, N.W. 
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THE ELECTRICAL CO., Ltd. 
COMPLETE OUTFITS FOR RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, Direct Investigations, or Photography. 


RONTGEN TUBES, with 2 and 3 Electrodes, 


available for any length of Spark. 
The large demand for our improved Tubes compels us to increase our out- 
put; we can therefore now offer them at 158. each. 


COILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 


Platino-Cyanide of Barium. 


ACCUMULATORS. CELLS. 


Acknowledged by all who have tried them to be unsurpassed for effect. Inspection invited of Apparatus at work at 


122-124 CHARING CROSS _ROAD, LONDON, W.C. 


ae Send for Complete Priced Catalog wit 


oc wz QRME & CO... 7 FREDK. JACKSON & Co. 


MANUFACTURERS AND IMPORTERS OF (Late MOTTERGHEAD & ©O.), 


APPARATUS & CHEMICALS =" 14 CROSS STREET, MANCHESTER 


FOR Goods Entrance: 10 Half-Moon Street, 


Chemical Laboratories, Lecture Rooms, LABORATORY FURNISHERS, 














LATEST TYPE. 


Ka 


ANAK 


Science Classes, Technical Training Schools, | Sepertemn, Meeninstewwe, and Battie te 
Xe, 
NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. ae 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price Lis® 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 


COSS0 X-RAY TUBES. ) 
TUBES SHOWING DIFFERENT ~ , 
DEGREES OF VACUA. “| HORNTON-}YICKARD 
j By —— mi. 4-4 


ACTUAL MAKER, Tubes containing Specimens of Fluor- 
escent and Phosphorescent Minerals, 
67 FARRINGDON Salts, Crystals, Rubies, &c. CAMERAS, 


| 
Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, & ce. 


Separate Lists of Chemical Apparatus, Chemicals, Electrical 
Apparatus, and 


Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 


J. ORME & CoO., 
65 BARBICAN, LONDON, E.C. 


Apparatus for estimation of sulphur in spent oxide 








ROAD, E.C. FLUORESCENT SCREENS, ‘AMBER’ 
MERCURY phscerde COILS, ACCUMULATORS, TRANSFORMERS. 

NCANDESCENT ELECTRIC LAMPS. AND 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. f RUBY.’ 
W G PY 30 St. Andrew’s Street, For HAND or STAND. 

- . 3 CAMBRIDGE. (Kes rectal =O») With Time and In- 
SCIENTIFIC INSTRUMENT MAKER. ‘ Catalogue Free — eee stantaneous 
Specialities as used at the CAVENDISH LABORATORY, Cambridge. THORNTON-PICKARD. Lro.. ALTRINCHAM Ss H UTTE R. 


Price Lists ON APPLICATION. 


TOWNSON @& MERCER. 


Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11 1,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.’ 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
(Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars. ) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical institutions. 

Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 

Latest Complete Illustrated Catalogue, containing about 2500 Weodcut Engravings, price 2/6. 
or by post, 3/- (free to Colleges and Schools). 











singular accuracy 


with the Land Chain, 


calculations ; but, by 





at once obtained. 


NATURE 


and ease to the observer, enabling a much 
be done in the same space of time compared with the usual methods employed by 
Engineers and Surveyors. 


(Ocronns 7, tide 





- GRADIENT- TELEMETER LEVEL. 


(J. SHORT’S PATENT.) 


This instrument is constructed for obtaining linear distance, gradients, and difference in 
level of objects, all of which it does by one and the same observation, thus doing away 
with the necessity for using the Land Chain or Tape. 


It performs these operations with 
greater quantity of work to 


The linear distances can be obtained far more accurately than 


and this, regardless of rough and broken ground, or the existence 
of a stream or other water, between the observer's station and the distant object. 

A marked advantage with this instrument, and one that renders it singularly attractive 
when employed in the field, is that there are xo calculations to be made in connection 
with its use ; there is no 


fine micrometer screw to work, with its errors and intricate 


a simple revolution or movement on the axis of the instrument 
and an observation through the telescope, the gradient, distance or difference of level is 


14-inch, with Compass, Locking Plate, 3 Screws, graduated to gradient 1 in 10, in Case complete, with open framework Stand, £22, 


L. CASELLA, 147 Holborn Bars, 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” 


THE 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 
LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 


Electrical Thermometers for Investigating Earth Tempera- 
tures, as supplied to several of the leading Observatories. 


Callendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils constructed on Messrs. Griffiths 
and Burstall’s Method. 


PARTICULARS AND PRICES ON APPLICATION. 
QUARTZ FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 


Section Cutting Appliances, including a new form of Rocking 
Microtome for Cutting Flat Sections. 


Latest Improved Pattern ‘** Cambridge” Rocking Microtome 
price £4 4s, 


Tilustrated Catalogue of Apparatus sent Post Free on receipt of 1s. 6d. 
Address all Communications: 
**Instrument Company, Ltd., Cambridge.”’ 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


GOLD KEYLESS LEVER WATCHES. 


GENTLEMEN'S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 
E. DENT & CO. 


Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., 
61 STRAND, W.C. 


LONDON: 


and 


DENT 


TRADE MARK. 





EFFECTS of the’ WEATHER upon VEGETATION. 


A LECTURE BY 
TOHN CLAYTON. 


~ Symons's Monthly Meteorological Magazine :—** This is one « 
instructive and original lectures that we have seen for a long 
Clayton is evidently a keen, painsta aking and very original investigat mr 5 
and instead of the lecture being a series of pl atitudes and quotations, as is 
generally the case, it is almost wholly the -result of investigations carried 
out with great care and patience during many years. 


of the most 
time. Mr. 


The Lecture to be had from the Author, 


J. CLAYTON, 16 Water Lane, Braprorp. Price Sixpence. 


London, 


Telephone: “1054 HOLBORN.” 


CHEMICAL APPARATUS 


FOR HOME AND ABROAD, 
WHOLESALE AND RETAIL. 


A. GALLENKAMP & Co. 


19 and 21 Sun Street, ge i Square, 

LONDON, E£. 

DEAR Sirk.—We beg to inform you an in ee to meet the 
steadily increasing demand for our Chemical and Assay 
Apparatus, we have secured the lease of, and have removed 
to, the extensive warehouse premises Nos. 19 and 21 Sun 
Street, London, E.C,, within four minutes 
walk from Broad Street The 
our considerably, 
so that we shall be able to execute all orders for stock goods, as 
Price List, 





eple mber 1897. 


Finsbury Square, 
Mox yrgate 
will 


and Stations. new 


premises allow us to increase stock 


per our new within a much shorter time. 


send your esteemed orders to our new 


Kindly 
they will 
We purpose to have in our show 


address, where 
have our prompt attention. 
room patterns of new Apparatus described in Science Journals, 
as well as patterns of Apparatus kept in stock. If you have 
not a copy of our 1896 Catalogue of Chemical Apparatus, will 


you please write for one. It is one of the most complete lists 





published, and has special features not offered in any other list. 
We shall be glad to 
Laboratories throughout. 


give estimates for furnishing Chemical 
We thank you for your esteemed 
patronage which you have so kindly extended to us, and trust 


that you will continue the same at our new address. 
Yours truly, 
A. GALLENKAMP & CO. 


PHGNIX FIRE OFFICE, 


9 LOMBARD ST., a pony and 57 CHARING CROSS, S. W. 
STABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
Secreraries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


Just Ready, Fourth Edition, Revised. 


By EDWARD NORTH BUXTON, Verderer. 
With new Chapters on Forest Management, Geology of 
Prehistoric Man and the Ancient Fauna, Entomology, 
Fungi of the Forest. 
Numer »us Maps and Illustrations. Narrow 8vo, Cloth. Price rs. 
EDWARD STANFORD, 26 and 27 Cockspur Street, S.W. 
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Pond-life, and 


London: 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


HISTORICAL CHURCH ATLAS. Illustrating the History of Eastern and Western 


Christendom until the Reformation, and that of the - - an Communion until the present day. By EDMUND McCLURE, M.A. Containing 





18 Coloured Maps, besides some 50 Maps in the Te », cl th boards. n th P ress. 
THEODORE and WILFRITH. “Lectures delivered in St. Paul’s Cathedral, December 
by the Right Rev. G. F. BROWNE, D.D., D.C Bishop-Designate of Bristol. With several Illustrations. Small post 8vo, Cloth boards, 
‘THE ANCIENT HEBREW TRADITION AS ILLUSTRATED BY THE MONU- 
MENTS. A Protest against the Modern School of Old Testament Criticism. By Dr. FRITZ HOMMEL, Professor of the Semitic Languages in 
the University of Munich. Translated from the German by EDMUND McCLURE, M.A., and LECNARD CROSSLE. Wit! h Ma Larg 


vo, buckram boards, 5 


SIDE LIGHTS ON CHURCH HISTORY.—The Liturgy and Ritual of the Ante-Nicene 








CHURCH. By the Rev. F. E. WARREN, B D., F.S.A. Demy 8vo, cloth boar 

THE ROMANCE OF SCIENCE : ; The THE STRUGGLE OF THE NATIONS: 
Machinery of the Universe. Mechanical Conceptions of Physical EGYPT, SYRIA, and ASSYRIA. B by Prof. MASPERO. Edited 
Phenomena. By A. E. DOLBEAR, A.B., A.M., M.E., Ph.D.. by the Rev. Prof. SAYCE. Translated by M. L.McCLURE. With 
Professor of Physics and Astronomy, Tuft's College, Mass. Small Maps, 3 Coloured Plates, and over 400 Illustrations. Demy 4t 
post 8vo. With several Diagrams. Cloth boards, 2s. (approxims ately). Cloth, bevelled boards, 25s.; half-morocco (bound 

by Riviere), Ss. 

STAR ATLAS. Gives all the Stars from this is a companion volume to “ The Dawn of Civilization,” and cor 
1 to 6"5 magnitude between the North Pole and 34° South Declination, tains the Hist of the Ancient People f th 1¢ Kast from the X1Vth 
and all Nebulz and Star Clusters which are visible in telescopes of Egyptian Dyt nasty to the e o § of the Rai amesside peric d. This interval 
moderate powers. Translated and adapted from the German of Dr. covers the sojourn of the Isrz elites in Egypt 2 at . th ir Exodus therefrom 
KuEIN, by the Rev. E. MCCLURE, M.A. Imp. gto, with 18 Charts The recent dis very of an Egyptian Stele mentioning the Israelites gives 

pages Illustrative Letterpress. Cloth boards, 7s. 6d. special interest to this volume, where the matter is discussed with his usual 


EVENINGS at the MICROSCOPE ; or, | "7, me - a M. LL. McClure is in. both cases excellent. | Prof. 


1 b 





Researches among the Minuter Organs 






Animal Lif Maspero’s p slg the new learning is at once eminently poy 





By the late P. H. GOSSE, F.R.S. Revised ~~ and attractive 

F. JEFFREY BELL, M.A., Secretary fsor of Com "AE DAWN OF CIVILIZATION (EGYPT 
arative utomy al Zoology in King’s College, London. Profusely 

Illustrated. Crown 8vo. Cloth boards. «s. and CHALD-ZA). Newand Revised Edition. By Prof. MASPERO 


Edited by the Rev. Prof. SAYCE. Transla uted by M. L. McCLURE. 


THE QUEEN’S REIGN and its COM- With Map and over 470 Illustrations, including 3 Coloured Plates. 








MEMORATION. By Sir WALTER BESANT, including the own by Rie ately). Cloth, bevelled yards, 245. ; half-morocco 
Diamond Jubilee C rations and the Naval Review. Large Portfol m raf Ma 7 Riviere), 425. sof #h 4 P ? : 
ro Vas pero, by “sing [he resu ft " edith re at researches in 
ize. Cloth boards, ss. eyptand Mesopot. : . to the latest date 
BEAUTIFUL BRITAIN. The Scenery THE “ “HIGHER “CRITICISM ’ ’ and the 
d Splendours of the United Kingdom. Specially approved vy Her VE RDIC T of the MONUMENTS. By the Rev. Prof. SAYCE, 
Maje sty Queen Victoria. Consisting of 196 Pheto Reproductions of Queen's llege, Oxford. Fifth Edition. Demy 8vo, buckram, 
the most noteworthy scenes in these Islan h accompanying xt. bevelled b ards, 75. 6d. 

This is an Edition de Luxe, and is |! got up. Large 4to. > “ee ally valuable and important work; perhaps the best which Prof. 

Cloth boards, 20s. Sayce has yet written. lcadenty. 


LONDON : NORTHUMBERLAND AVENUE, CHARING CROSs, W.C.; 43 QUEEN VICTORIA STREET, E.C. ; 
BRIGHTON : 129° NORTIL STRE E T. a os. 


WILLIAMS & NORGATE'S LIST. NEW EDITION OF MENDELEEF! S CHEMISTRY. 
The PRINCIPLES of CHEMISTRY. 


Digest of Mr. HERBERT SPENCER’S Works. 
uirth and enlarged Edition. The Philosophy completed, now By D. MENDEL EEFF, Professor of Chemistry in the 
ready. Svo, cloth, price 21s. University of St. Petersburg. 





EPITOME OF THE SYNTHETIC PHILOSOPHY asin som the Rosian (sixth Balin) ty GEORGE KAMENSKY, 
OF HERBERT SPENCER. ARM, of the poral Mist Petrsure; and ee ‘by TA 


By F. HOWARD COULLINS. With 96 Illustrations and Diagrams. 2 vols., 8vo, 36s. 
With a Preface by HERBERT SPENCER. London: LONGMANS, GREEN, & CO. 





Now ready, price 


ny PROBLEMS OF NAT URE. b. DARWIN. AND AFTER DARWIN: 


Se ele ted, Edited, and Translated by H. G. SCHLICHTER, D.Sc. An Exposition of the Darwinian Theory and a Discussion of Post- 
with a facsimile of a Letter from Charles Darwin to the ‘Author. Darwinian Questions. 
The following are some of the Subjects treated: By the late GEORGE JOHN ROMANES, M.A., LL.D., 
oh : ela ae ee ee F.R.S. 

THE ORIGIN AND DEVELOPMENT OI! THE FIRST 

ORGANISMS. Part Lil. Post-DaArwintan Questions: Isolation and Physiological 
SEXUAL SELECTION Selection. Cr. 8vo, 5s 
INFLUENCE OF FORCE OF GRAVITATION ON DEVELOP- London: LONGMANS, GREEN, & CO 


MENT OF THE ANIMAL KINGDOM 
SOURCE OF THE VITAL FORCES. 





DOCTRINE OF INFECTION. pot Denes, 
.DEVELOPMENT OF INFANTS 
ORIGIN OF THE HUMAN LANGUAGE. LECTURES ON PHYSIOLOGY. 
DARWINISM AND RELIGION. First Series. ON ANIMAL ELECTRICITY. 
Literary Gt IDE, June 1, 1897 :~-‘‘ Dr. Jaeger has given us the best By AUGUSTUS D. WALLER, M.D., F.R.S., 
St treatise we have ever met with on *The Origin of the Human Fullerian Professor of Physiology at the Royal Instit n of Great 
suage. Britain, Lecturer on Physiology at St. Mary's Hospital Me lical School, 
THE - )LOGIST, June 15, 1897 :—“* Brimful of original suggestions and London. 
fresh Pp s for « onsideratic on. London: LONGMANS, GREEN & CO. 
Wests MINSTER GAZETTE, July 2 397 :—“ One of the most interesting 






lapters to scientific readers is that dealing with the i fluence of the force 
ie avitation on the development of the animal kingdom. Just Published, price 3s. Free by Post, 3s. 4d. 


at Matt Gazette, August 16, 1897 :—“ His aniithins contain "THE OWENS COLLEGE CALENDAR 


very sound sense, and a great deal of highly original thought. Soh . 
FOR SESSION 1897-98. 


WILLIAMS & NORGATE, London, Edinburgh, and Oxford. London : MACMILLAN & CO., Lrp. Manchester: JAS. E. CORNISH. 
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MINERALS, FOSSILS, ROCKS. 


COLLECTIONS OF THIN SLICES FOR PRACT AL MICRO- 
SCOPIC PETROGRAPHICAL STUDY 
These Collections contain thin Slices ot all the more : important Types of 
Rocks, as mentioned in the latest edition of the ‘* Microscopic Physiography 
of Rocks,” by H. Rosenbusch (Stuttgart, 1896). 
To each one will be added a printed short description of all the Speci- 
mens and Slices, in order that the student himself might beable to recognise 


and determine the constituents ot the Roc 
Collections of 120, 180, and 250 Thin Slices. 
Elegant Cases, £7 10s., £ II 55., £16 55., respectively. 
The same Collections, inclusive of the Specimens (size, 
33 x 44 sete ), £12 10s., £19 1os., £28 15s., respectively. 
As all thin Slices ‘will be microscopically examined before being delivered, 
we can guarantee their perfect reliability, and that they exhibit all the 
characteristics of the Rocks, as mentioned in the above-named description. 


Dr. F. KRANTZ, 
BONN ON RHINE. RHENISH MINERAL 
ESTABLISHED 1833. 
(Represented by Messrs. HARRINGTON Bros., Oliver’s Yard, 
53A City Road, London, E.C. ; and Cork, Ireland.) 


COLLECTIONS OF 


MINERALS, ROCKS, FOSSILS, 


AND MICROSCOPIC SLIDES 


rO ILLUSTRATE 


GEOLOGY & PHYSIOGRAPHY, 
As set forth in the Science and Art Directory. 
13 Rock-forming Minera!s and 20 Common Rocks, in Box, size of £ s. d. 
Specim ens about 3 in. by 2 in. ° e0 ove ee —_— 2 & @ 
20 Specimens to illustrate Coal Mining. i in Box ae one —o om eo 
<a Metalliferous Mining one — mm 23> @ 
DESCRIPTIVE CIRCULAR, POST FREE. 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


MINERALOGY. 


SAMUEL HENSON 


Has just received some beautifully Crystallised GOLD “SPECI- 

MENS and NUGGETS. Choice Dioptase, Wulfenites and 

Emeralds on Matrix. Very fine Mocha Stones. Gem Stones 
for Mounting. 

Collections for Student, Teacher, or Prospector. 


Price, in 


OFFICE, 


20 


Lessons given. 





SAMUEL HENSON, 97 REGENT STREET, LONDON, W. 


ESTABLISHED 1840. 


F. H. BUTLER, M.A. Oxon., Assoc. R. 8. Mines. 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON, 


Dealer in Rocks, Minerals, Fossils, and other Objects 
of Scientific Interest. 


Hammers for collecting Rocks and_Fossils, a fresh supply of various 
shapes and sizes ; Improved Blowpipe Sets ; a large Series of Rock-Sections 
for the use of Students, at 1s. each; Specimen Trays and Glass-topped 
Boxes made to order ; Tridymite in fine Crystals, from St. Pietro Montag- 
none ; Alum-stone, Elolite-Syenite, Kersantite, Quartz-Diorite Eisenbach 
Rhyolite, and other Rocks ; Crystal Models; Collections of Minerals, 
Rocks, and Fossils to illustrate the various Manuals ; Corked Glass Tubes. 
Practical Instruction in Mineralogy, Paleontology, and Blowpipe Work 
will be resumed in October. 


On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. 
COLLECTIONS AND MICROSCOPIC SLIDES. 


New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 
Minerals for Chemical Work, &c. 

Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List of Rock Specimens. 
se Geological Hammers. 
o Cabinets. 
pan Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


ORES AND OFFICES 


1 KELSO PLACE, KENSINGTON, W. 





WATKINS & DONCASTER, 


NATURALISTS, AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, vire or cane, including Stick, 1s. 3d., 2s., 2s. 6d. Fold- 
ing Nets, 3s. 6d.,4s Pocket Boxes, 6d., 9d., 15., 15. 6d. ‘Zinc relaxing 
Boxes, od., 15s., 18. 6d., 2s. Store Boxes, 2s. 6d., 45.,58-,6s. Setting Boards, 
flat or oval, from sd. ‘to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 14s. 
Breeding Cage, 2s. 6d., 4s., 5s., 75. 6d. Botanical Cases, japanned double 
tin, 1s. 6d., 25. od., 35. 6d., 48. 6d., 78. 6d. Botanical Paper, from 1s. 1d, 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 2s. 6d. per pair. Cabinet Cork, 7 by 34, 15., 15. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢d.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, 1s. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills d., 3d., 
Is. 3 Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil as for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each 

LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Specia!l Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c.. Preserved and Mounted by First-class Workmen 

_ 36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes, 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; ‘Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 
Bugula, Crisia, Pedicellina ; Hclothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth THE DIRECTOR. 


HOLLOWAY'S OINTMENT 
R 
Gout, Rheumatism, Lumbago, Sciatica, 
Cuts, Bruises, Sprains, &c. 
INVALUABLE FOR ALL SKIN DISEASES. 


Holloway’s Ointment and Pills may be obtained of 
all Medicine Vendors. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


THE IRISH NATURALIST. | 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., ‘and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
SIMPKIN, MARSHALL, HAMILTON, KENT, & Co., Ltd 





London : 





Un the rst of every Month Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Britten, F.L.S., British Museum. 

Contents :—Original Articles by leading Botanists.—Extracts, and 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cry ptogamic and other useful 
and interesting papers which have accrued since the discontinuance © 
“ Grevillea.” 

Price 1s. 8. 
London: WEST, NEWMAN, 


Subscription for One Year, payable in advance, 16s. 


& CO., s4 Hatton Garden, E.C- 
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ESTABLISHED 1851. PLEASURE CRUISE TO THE WEST 


BIRKBECK BANK. INDIES. 


The ORIENT COMPANY will despatch their Steamship GARONNE, 

Southampton Buildings, Chancery Lane, London. 3901 tons register, 3000-horse power, from sary on January 8, for a 
TWO MONTHS’ CRUISE. visiting TENERIFFE, B: ARB: ADOS, 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, | TRINIDAD, GRENADA, MARTINIQUE, ST. LUCIA. SAN TA, 


copeyable on demand. | CRUZ, JAMAICA, BERMUDA, MADEIRA, arriving back in London, 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum | March 10. 
monthly balances, when not drawn below £100. ar Band, : +: tric Light, High-Class Cuisine. 
STOCKS and SHARES purchased and sold. Managers GREEN : } Head Offices, Fen- 
The BIRKBECK ALMANACK, with full particulars, post free. (ANDERSON, ‘ANDE RSON & Co.J church Avenue. 


2 ww - For Passage apply to the latter Firm, at 5 Fenchurch Avenue, London, 
FRANCIS RAVENSCROFT, Manager. E.C., or to the West End Branch Office, 16 Cockspur Street, S.W. 


MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 
As designed by Pref. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 


SUITABLE FOR THE LECTURE TABLE AND CLASS INSTRUCTION. 
MADE AND SUPPLIED BY 


HARVEY @ PEAFE§&! 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
GOVERNMENT CONTRACTORS, &c., 


56 CHARING CROSS ROAD, LONDON, W.C. 


“OPTIMUS” MAGIC LANTERNS "=> = DRAWING ROOM +> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 














Each Magic Lantern is efficient for Exhibitions The Lens gives crisp definition, being < a Supe rior Ac hromatic Photographic Combination with rz ack and 
pin lion. isi is fitted toa telescopic lengthening tube, so gaining increased focalaccommodation. The Condenser is composed of two plano-convex lens of 
4 inches diameter. The refulgent lamp has 3 wicks, yield ing a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 1/- 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 





Superior Japanned Student's Lanrenx | . — 3 . 
etal Boc in eaten Mtentinieea., Russian Tron Perforated Russian Mahogany Rete. 
Metal Body. | Oe cee | Bacar susion Hee, | iron Body, Bras | CATALOGUE | ‘ins! Stage and 
3rass Sliding Tubes. | Sliding Tubes. POST FREE. iding Tubes. 
PERKEN, SON & RAYMENT aaron. LONDON. ‘ OPTIMUS, 
‘ HOLBORN CIRCUS, 

With numerous I|/lustrations, Medium 8v0, 6s. net. [Now Ready. 

RECENT AND COMING ECLIPSES. 


BEING NOTES ON THE 


TOTAL SOLAR ECLIPSES OF 1893, 1896, & 1898. 


By Sir NORMAN LOCKYER, K.C.B., F.R.S. 
MACMILLAN AND CO., LIMITED, LONDON. 








NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 





£ s @, | £ ack 

fed eee Ohi A, steer eee e FBO | Three Lines in Column ..... ioe a 
Gua’ ete ate aD Ceewacs, | : 7 : aw a ok ee ee 009 
To alt. PLAczs PND pag _ One Eighth Page, or Quarter Column . 0 18 6 
Wn Oe sn Oa ss Sor sf Quarter Page, or Half a Column ... 115 © 
| eR, CR i O15 6 Half a Page, ora Column ...... . £6 
er ae o 8 o Whole Page ..... ig hah ° 


Cheques and Money Orders payable to MACMILLAN & CO. Limited. 
OFFICE : 29 BEDFORD STREET, STRAND, W.C, 
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Chemical and Physical Apparatus, 


We publish the following Illustrated Catalogues, which are supplied free to Science Teachers: 


CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (just issued). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell, 


PHILIP HARRIS & CO., Ltd., 
144 EDMUND STREET, BIRMINGHAM. 


CROSSLEYV’S OIL ENGINES. 
PORTABLE OIL ENGINES. 








Suitable forall classes 


ECONOMICAL, of Agricultural 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 


CROSSLEY BROS. LTD. OPENSHAW, MANCHESTER. 








W. WATSON & SONS’ X-RAY APPARATUS. 


VACUUM TUBES. Ww. & Sons’ PENETRATOR Tube, 35s. and 40s. RELIABLE FOCUS Tube, 25s. Mr. Campbell Swinton’s eg 
ABLE CATHODE Tube tor regulating the * aller nd Power and Vacuum, 35s. Every description of Crookes’ and Geissler’s Tubes in St 


meee seer ~~ COILS of finest quality as supplied to H.M. Government. Prices: 3-in. Spark, £8 16s.; 4-in, £12 10s.; 6-in., £19 10s.; 
-in., £25; 10-in. . £33 10s. ; 18-in., £63; 24-in, £87 10s. 
THE “VRIL” CONTACT BREAKER (Patent applied for) aff ords the utmost 2 eee for Radiography. Requires less Battery power, give 
greater hp. ark length than old f rm of vibrator. Speed of make and break can be controlled ; gives same effect as Mercury Interrupter. Can be 
fitted t any make of Induction C il 


FLUORESCENT SCREENS, producing the very finest results, from 20s. 
PRIMARY BATTERIES, ACCUMULATORS, RHEOSTATS, TESLA a &c. 


For full particulars of everything onuncted with X-Ray work, app ly for Illustrated Catalogue, No 
ent post free on applic: Atlo 


W. WATSON & SONS (Established 1837), Opticians to H.M. Government. 


Sole London Address: 313 HIGH HOLBORN, LONDON, W. C. 5 and 78 Swanston Street, Melbourne, Australia. 


bee taal AND BEST. ”— Health. 


Frys 
as COCOA 


‘ The Richest in flesh- —— and energy-producing constituents.”—Dr. ANDREW WILSON, F.R.S.E. 


PURE 
CONCENTRATED 





Pri by RicHarp Ciay anv Sons, Limitep, at 8 Bread Street Hill, Queen Victoria Street, in the City of London, and publis ned tp MACMILLAN 
AND ye LimiTED, at 29 Bedford S$ reet, Londo n, W. C., and THE MacaiLtan Company, 66 Fifth Avenue, New York. —Tuurspay, October 7, 1897- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 


‘* To. the solid ground 
O; Nature trusts the mind which builds for aye.” —Worpswortn. 











No. 1459, VOL. 56] 


THURSDAY, OCTOBER 14, 1897. 


[rasce SIXPENCE. 











Registered as a Newspaper at the General Post Office.) 


NEWTON ’S 


. SAdOOSA1SL 





ASTRONOMICAL 


Brass Body, 3-inch Object-glass, 1 Terrestrial and 1 Astronomical Eye- piece 


on Pillar and Claw Stand with universal) joint, 


Cheap portable Equatorial Stand for 3-inch to 4-inch Telescope, yoy 


sida for latitude and divided circles, on stout firm Tripod, £7 
W ou Tripod, £5 5s. 
New Patent Rotating combined Solar and Star Diagonal, 


for carrying 2 Eye- pieces 755- 
for carrying 4 Eye- “pieces 955. 


Ditto ditto ditto, ‘ 4] 
This enables the power to be changed with great rapidity and ease. 


NEWTON & CO., Opticians to the Queen and the Government, 


3 FLEET STREET, L ONDON 
Illustrated Catalogue, 6d. 


SHORT BEAM BALANCES. 


CHEAP, QUICK-ACTING, 
ACCURATE, 

KNIFE EDGES AND PLANES OF AGATE, 
Compensating Stirrup 
Suspenders. 

To carry 200, soo grammes, 


Price £7, £9 Qs. 
ASSAY BALANCES. 


ALUMINIUM BEAMS 
5 Grammes in each Pan 
Indicate ,', m.g 


£10 10s, and £7. 
CHEMICAL BALANCE. 


ALUMINIUM Beam. 
New design Sliding Rider. 


To carry 100 250 grms. 





Indicates 1s ye m. 


£8 15s. £10 10s. 
WRITE for BALANCE CA TALOGUE 


JOHN J. GRIFFIN & SONS, LP 
22 GARRICK STREET, LONDON, W.C. 








[All Rights are Reserved 


THe Davies Motor Co., Lrp., Successors 


NALDER BROS. & Co., 


16 RED LION STREET, CLERKENWELL, LONDON. 


@w) N.C.S. PATTERN OF CAMPBELL’S 

vey 

FREQUENCY TELLER. 

Indicates frequency direct in Alternations 

per Second when connected 

anywhere in an alternating 
system. 


Price £3 10s. 


WRITE FOR CATALOGUES. 


Cable Address : 
**SECOHM, LONDON.” 


No Agents U.S.A. 





© This Instrument delivered any- 
——— where in U.S.A. for $26 


-NEGRETTI AND ZAMBRA’S | 


BAROGRAPHS AND THERMOGRAPHS. 





The Barograph is Gitted i in a Mahogany Case — Glass Front, as shown 
above. The Thermograph is mounted in a japanned Metal Case with Glass 
Front, for either indoor or outdoor use. The above give conti ous rec rds 
on Charts, which only require chan Wing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 
instruments. Price of each, with supply of Charts for one year, £6 1s. 


NEGRETT!I & ZAMBRA, 
SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
88 HOLBORN VIADUCT, E.C. 

Branches: 45 CORNHILL, and 122 REGENT STREET. 
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NOTICE. 


The Editorial 
NATURE have been removed to ST. 
address all 


and Publishing 
MARTIN’S 


STREET, LONDON, W.C., which 


communications should now be sent. 


TRINITY COLLEGE, DUBLIN. 


Dr. Rambaut, Andrews Professor of Astronomy in the uU niversity of 
Dublin, and Direc tor of the Observatory at Dunsink, having accepted the 
post of Radcliffe Observer at Oxford, the Provost and Senior Fellows are 


prepared to receive Applications and Testimonials from Candidates for the 
Post vacated by Dr. Rambaut, to be sent on or before November 10 to the 
REGISTRAR, from whom information as to the Duties and E moluments of 


the Office may be had on application. 





UNIVERSITY OF SYDNEY, N.S.W., 
AUSTRALIA. 


DEMONSTRATORSHIP OF PHYSIOLOGY. 


Phis Office will be Vacant at the end of this year, and applications for the 
Appointment are hereby invited. Sak ary, $3505 . Passage money allowed. 
£60. Duties to cemmence March 1898 Applications, accompanied by 
evidence of fitness for the Office, should be sent, not later than October 31, 
to THE ACTING AGEN’ GENER aL FOR New Soutru WALEs, Westminster 


Chambers, 9 Victoria Street, Westminster, London. 


LINNEAN SOCIETY OF NEW SOUTH 
WALES, SYDNEY. 


Applications for the position of Macleay Bacteriologist are again invited 
by the Council, to be forwarded by mail not later than November 12. 
Salary £400 per annum. Full particulars on application to DuLau & Co., 
37 Soho Square. 


TECHNICAL COLLEGE, 
HUDDERSFIELD. 


The LECTURESHIP in ART is Vacant; Salary, £250 per annum. 
Applications must be sent in not later than October 25, to the PRINCIPAL. 
Statement of duties will be forwarded on application. 


THOMAS THORP, Secretary. 


HARTLEY COLLEGE, 
SOUTHAMPTON. 


Applications are invited for the Post of DEMONSTRATOR and 
ASSISTANT LECTURER in PHYSICS. 
Salary, £100 per annum. 
Applications, with copies of Testimonials, should be sent at onoe to 
Dr. R. W. STEWART, Principal. 


Particulars may be obtained on application. 


Young Man, with five years’ good practical 
experience in Museum work, management, &c. 
home or abroad ; 
Cottage, Dover. 


B.A., B.Sc, S.K. SCIENCE. 


(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ensures to each Student the closest care and attention. 
Single Subjects may be taken. 

CLASSES AND PRIVATE TUITION.—Classes in Latin, Greek, 
Mz ar, utics, &c. Private Tuition in any subject. 

TUTORS.—tThe Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities. 

Addrese, Mr. J. Cuaktesron, B.A., Burlington Classes, 27 Chancery 
La ane, V.C. 


1 seeks Situation at 
first-class. references. — ‘Address, *“*K.,” Crabble 


LONDON MATRIC. INTER. SC. AND 
B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 
Classics), Carlyon College, 55 and 56 Chancery Lane, W.C, 


Offices of 


THE -ELECTRICAL 


AND 


GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN ROAD, 
EARL’S COURT, S.W. 


Principat—G. W. pe TUNZELMANN, B.Sc., M.I. Tr E. 
Senior-Instructor—C, CAPITO, M.I. E. E., M.1.M 


Laboratories, Dynamo Room, Steam Engine, ‘clcanion "auundies 


| with Machine Tools, Pattern Shop, &c 


The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
Students entering Cooper's Hill and the Central Institution. 


“WATKINS & DONCASTER, 


NATURALISTS AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including om. 15. 3¢., 25., 25. 6d. Fold- 
ing Nets, 3s. 6d., 4s Pocket Boxes, 6d., gd., 15., 15. 6d. Zinc relaxing 
Boxes, gd., 15., 15. 6d., 25. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 15. 8d. Setting Houses, 9s. 6d., 115. 6e., 148. 
Breeding Cage, 2s. 6d., 45., 55.) 75+ 9 Botanical Cases, japanned double 
tin, 1s. 6d., 28. gd., 38. 6d., 48. 6d., 75. 62. Botanical Paper, from 1s. 1d, 
to 2s. 2d. per quire. Insect noel 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 28., 28. 6a. per pair. Cabinet Cork, 7 by 34, 15s., 15. 4d. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin names, 1s. 6¢. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3¢.; Fine Pointed Scissors, 2s. per pair; Egg Drills ad., 3¢., 
ts.; Brass Blow pipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (65 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen, 

36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 

Scyllium, 10d. each ; 8s. doz. 
Amphioxus, od. each 
Astacus, gd. each. 

Anodon, gd. each. 
Rana, 6d. each. 


Sipunculus, 3s. to 45.doz. 
Echinus (large), ros. doz. 
Cucumaria (large), 1s. 4d. each, 
Apus. rs. each. 

Nebalia, 1s. per tube. 
Gammarus, Is. per tube. 
Scorpio, rs, to 1s. 6d. each. 
Scolopendra, 1s. 6a. each. 
Aplysia, 8d. to rod. each. 
Haliotis, 8d. each. 

Loligo media, tod. each. 
Mya, rod, each. 
Pedicellina, ts. pe tube. 
Salpa, 1s. 6d. per tube 
Ascidia, 8d. each. 

Raia, 1s. to 2s. 6d. each. 
Lacerta, rod, each. 





Noctiluca, 1s. 3d. per tube. 
Grantia, rs. 3¢. per tube 
Sycon, 1s. 3d. per tube. 
Medusoids, rs. 3¢. per tube. 
Aurelia, rod. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. 
Arenicola, 64. each. 
Sagitta, 1s. per tube. 


REDUCTION ON LARGER QUANTITIES. 


JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 


The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Car aphyio, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella ; ‘Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecters, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biologica Laboratory, Plymouth. THE DIRECTOR. 
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MINERALOGY. 


SAMUEL HENSON 
Has just received some beautifully Crystallised GOLD SPECI- 
MENS and NUGGETS. Choice Dioptase, Wulfenites and 
Emeralds on Matrix. Very fine Mocha Stones. Gem Stones 

for Mounting. 
Collections for Student, Teacher, or Prospector. Lessons given. 


SAMUEL HENSON, 97 RECENT STREET, LONDON, W. 


ESTABLISHED 1840. 








F. H. BUTLE R, M.A. Oxon., Assoc. R. 8. Mines. } 


NATURAL HISTORY AGENCY, 
158 BROMPTON ROAD, LONDON. 


Dealer in Bootes, Piinerels Fossils, and other Objects 
Scientific Interest. 

Hammers for ae Rocks and Fossils, a fresh supply of various 
shapes and sizes ; Improved Blowpipe Sets ; a large Series of Rock-Sections 
for the use of Students, at 1s. each ; Specimen Trays and Glass-topped 
Boxes made to order ; Tridymite in fine Crystals, from St. Pietro Montag- 
none; Alum-stone, E ixolite- -Syenite, Kersantite, Quartz-Diorite Eisenbach 
Rhyolite, and other Rocks ; Crystal Models: Collections of Minerals, 
Rocks, and Fossils to illustrate the various Manuals ; Corked Glass Tubes. 
Practical Instruction in Mineralogy, Paleontology, and Blowpipe Work 
will be resumed in October. 

On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


COLLECTIONS AND MICROSCOPIC SLIDES. 
New Catalogues of Minerals, &c., now ready. 
Collections of Specimens — Minerals, Fossils, and Rocks. 

inerals for Chemical Work, &c. 
Physiography Collections. 
Geological Apparatus and Appliances. 
New Supplementary List of Microscopic Sections. 
List df Rock Specimens. 
99 Geological Hammers. 
pat Cabinets. 
Meteorites. 
Catalogue of Minerals for selecting single Specimens, Price 2d. 


JAMES R. GREGORY & CO. 


TORES AND OFFIC 
1 KELSO PLACE, KENSINGTON, Ww. 


COLLECTIONS OF | 
MINERALS, ROCKS, FOSSILS, 


AND M ICROSCOPIC SLIDES 


TO ILLUSTRATE 


GEOLOGY & PHYSIOGRAPHY, 


As set forth in the Science and Art Directory. 


13 Rock-forming Minerals and 20 Common Rocks, in Box, sizeof £ s. d. 
Specimens about 3 in. by 2 in. oe mm & 6&4 @ 

20 Specimens to illustrate Coal Mining, in Box owe ove - on © 

20 , * Metalliferous Mining os fas - £5 0 


DESCRIPTIVE CIRCULAR, POST FREE. | 


THOMAS D. RUSSELL, Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 


TO SCIENCE LECTURERS. 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No Suutter, therefore no Flickering. Superb Mechanism, 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr.H. Grat- 
TAN GUINNESS, Madame ADELINA Patt, &c., &c. Patent Pamphengos 
Science Lanterns. The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
hl 6d.; Postage, 3¢. List of 300 Lecture Sets, Science Subjects, 

lews, &c., 6d. ; Postage, 2d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer Road, Kingsland, N. 


OPTICAL & SCIENTIFIC INSTRUMENTS, 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Ben hes, &c., &c. Instruments for special purposes constructed to Clients’ 
owndesigns. Price List on application. 
W WILSON (formerly Foreman at Messrs. ELLIOTT BRos.), 

56 Crogsland Road, Chalk Farm, London, N.W. 
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Just Published. Crown 8vo. Price 5s. 


DARWIN, AND AFTER DARWIN: 


An Exposition of the Darwinian Theory and a Discussion of Post- 
Darwinian Questions. 


By the late GEORGE JOHN ROMANES, M.A., LL.D., 
F.R.S. 
Part III]. Post-Darwinian Questions: Isolation and Physiological 
Selection. Cr. 8vo, 5s. 


London: LONGMANS, GREEN, & CO. 


Just Ready, Fourth Edition, Revised. 


By EDWARD NORTH BUXTON, Verderer. 

With new Chapters on Forest Management, Geology of the District, 
Prehistoric Man and the Ancient Fauna, Entomology, Pond-life, and 
Fungi of the Forest. 

Numerous Maps and Illustrations. Narrow 8vo, Cloth. Price 1s. 


London: EDWARD STANFORD, 26 and 27 Cockspur Street, S,W. 


On November 1 will be Published, Price 1s. 
Part I. of the New, Revised Edition of 


An ILLUSTRATED MANUAL of BRITISH BIRDS. 
By HOWARD SAUNDERS, F.L.S., F.Z.S., &c. 
To be completed in 20 Parts, with about 370 Illustrations. 
GURNEY & JACKSON, 1 Paternoster Row 
(Successors to Mr. VAN Voors r). 


PLEASURE CRUISE TO THE WEST 
INDIES. 


—s ORIENT COMPANY will despatch their Steamship GARONNE, 

1 tons register, 3000-hurse power, from London, on January 8, for a 
Two MONTHS’ CRUISE, visiting TENERIFFE, BARBADOS, 
TRINIDAD, GRENADA, MARTINIQUE, ST, LUCIA, SANTA 
CRUZ, JAMAICA, BERMUDA, MADEIRA, arriving back in London 





| March 10 


Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are laid up at home—the trip 
should be taken. 

FF a hone 80 Guineas. £ , 
icine GREEN } Head Offices, Fen- 
sd (ANDE RSON, SANDE RSON & Co.§ church Avenue. 


For Passage apply to the latter Firm, at 5 Fenchurch Avenue, London 
E.C., or to the West End Branch Office, 16 Cockspur Street, S.W. 


PHGNIX FIRE OFFICE, 


| 9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 

MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
SecreTaries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


COSSO! : 





X-RAY TUBES. 
Toss SHOWING DIFFERENT 
EGREES OF VACUA. 

ACTUAL MAKER, Tubes containing ary S. — 

t osphorescen inera 

67 FARRINGDON sana Salts, Crystals, Rubies, &c. 

ROAD, E.C. FLUORESCENT SCREENS, 

MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


ESTABLISHED 18s1. 


BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 


repayable on demand. 


TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


monthly balances, when not drawn below £100. 


STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 
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CAMBRIDGE UNIVERSITY PRESS. 


NEW SCIENTIFIC WORKS. 





An Elementary Course of Infinitesimal | The Life-Histories of the British Marine 


Calculus for the Use of Students of Physics and Engineer- Food-Fishes. By W. C. McINTOSH. M.D., LL.D., 
ing. By HORACE LAMB, M.A., F.R.S., Professor of F.R.SS.L. and E., F.L.S., C.M.Z.S., &c., Professor of 
Mathematics in the Owens College, Manchester. Crown Natural History in the University of St. Andrews, Director 
Svo, 12s. of the Gatty Marine Laboratory, and lately Member of the 

Theoretical Mechanics. An Introductory Fishery Board for Scotland, and A. T. MASTERMAN, 
Treatise on the Principles of Dynamics, with numerous B.A. (Cantab.), B.Sc. (Lond.), Assistant- Professor and 
Applications and Examples. By A. E. H. LOVE, M.A., Lecturer in Natural History in the University of St. 
F.R.S., Fellow of St. John’s College, Cambridge. Demy Andrews. Demy 8vo. With 21 Coloured Plates. 2ts. 
Svo, 125. net. 

The Works of Archimedes. Edited in Modern | An Essay on the Foundations of Geometry. 
Notation, with Introductory Chapters, by T. L. HEATH, | By the Hon. B. RUSSELL, B.A., Fellow of Trinity Col- 
Sc.D., sometime Fellow of Trinity College, Cambridge, lege. Demy 8vo, 7s. 6d. 

Editor of the Treatise on Conic Sections by Apollonius of . 
Perga. Demy 8vo, 155. | Abel’s Theorem and the Allied Theory, in- 

The Theory of Groups of Finite Order. | cluding the Theory of the Theta Functions. By H. F. 
By W. BURNSIDE, M.A., F.R.S., late Fellow of | BAKER, M.A., Fellow of St. John’s College, Cambridge, 
Pembroke College. Demy 8vo, 155. University Lecturer in Mathematics. Royal 8vo, 25s. net. 


CAMBRIDGE NATURAL SCIENCE MANUALS. 


BIOLOGICAL SERIES. 
General Editor, A. E. SHIPLEY, M.A., Fellow and Tutor of Christ’s College. 


Elements of Botany. By F. Darwin, M.A., 
F.R.S. With numerous Illustrations. Crown 8vo, Second 
Edition, 4s. 6d. 


Zoogeography. By F. E. Bepparp, M.A., F.R.S. 
With Maps. Crown 8vo, 6s. 
| Practical Morbid Anatomy. By H. D. Ro tes- 








Practical Physiology of Plants. By F. Dar- TON, M.D., F.R.C.P., and A. A. KANTHACK, M.D., 
WIN, M.A., F.R.S., and E. H. ACTON, M.A, With M.R.C.P. Crown 8vo, 6s. 
Illustrations. Second Edition, Crown 8vo, 45. 6d. The Vertebrate Skeleton. By S. H. ReyNo tps, 
A Manual and Dictionary of the Flowering M.A., Trinity College, Cambridge. Crown 8vo. With 
Plants and Ferns. !Morphology, Natural History and numerous Illustrations. 12s. 6d. 
Classification. Alphabetically arranged. By J. C. WILLIs, Elementary Palzontology — Invertebrate. 
M.A., Gonville and Caius College. In Two Volumes. By HENRY WOODS, M.A., F.G.S. Crown 8vo, 
Crown 8vo, 10s. 6d. Second Edition, Revised and Enlarged, with additional 
Fossil Plants, a Manual for Students ot | Illustrations, 6s. nee 
Botany and Geology. By A. C. SEWARD, M.A., | Vertebrate Palzontology. By A. S. Woopwarp, 


F.G.S., St. John’s College. [Nearly Ready. M.A. [Ju preparation. 


GEOLOGICAL SERIES. 
Petrology for Students: an Introduction to | Handbook to the Geology of Cambridgeshire. 


the Study of Rocks under the Microscope. By A. By F. R. COWPER REED, M.A., F.G.S., Assistant to 
HARKER, M.A., F.G.S., Fellow of St. John’s College the Woodwardian Professor of Geology. ——[/mediately. 
Demonstrator in Geology (Petrology) in the University of | Crystallography. By Prof. Lewts, M.A. [Zn the Press. 
Cambridge. Crown 8vo, 7s. 6d. | Geology. By J. E. Marr, M.A. [Zn the Press. 


PHYSICAL SERIES. 


General Editor, R. T. GLAZEBROOK, M.A., F.R.S., Fellow of Trinity College, Assistant Director of the 
Cavendish Laboratory. 


Mechanics and Hydrostatics. By R. T. | Heat and Light. By R. T. Giazeprook, M.A. 


GLAZEBROOK, M.A. Crown 8vo, 8s. 6a. Also in | Crown 8vo, 5s. And separately : HEAT. 35. LIGHT. 35. 
separate Volumes. Part I. Dynamics. 4s. Part II. | Nature.—‘** Teachers who require a book on Light, suitable 
Statics. 3s. Part III. Hydrostatics. 35. | for the Class-room and Laboratory, would do well to adopt Mr. 


| Glazebrook’s work.” 


A Laboratory Note Book of Elementary Solution and Electrolysis. By W. C. D. 


Practical Physics. By L. R. WILBERFORCE, M.A., WHETHAM, M.A., Fellow of Trinity College. Crown 

and T. C. FITZPATRICK, M.A., Demonstrators at the Svo, 75, 6d. , << _ eo 

Cavendish Laboratory, Cambridge. Electricity and Magnetism.» ~By R. T. GLAZE- 
Part I. Mechanics and Hydrostatics.. } BROOK, M.A. - : [Zn sreperatan. f 
Part II. Heat and Optics. Las. each. Sound. By 5. W. CaPSTICK, M.A., Fellow oO 
Part III. Electricity and Magnetism. J Trinity College. [Zn preparation. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 
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at once obtained. 


GRADIENT-TELEMETER LEVEL. 


(I. SHORT’S PATENT.) 


This instrument is constructed for obtaining linear distance, gradients, and difference in 
level of objects, all of which it does by one and the same observation, thus doing away 
with the necessity for using the Land Chain or Tape. It performs these operations with 
singular accuracy and ease to the observer, enabling a much greater quantity of work to 
be done in the same space of time compared with the usual methods employed by 
Engineers and Surveyors. The linear distances can be obtained far more accurately than 
with the Land Chain, and this, regardless of rough and broken ground, or the existence 
of a stream or other water, between the observer’s station and the distant object. 

A marked advantage with this instrument, and one that renders it singularly attractive 
when employed in the field, is that there are o calculations to be made in connection 
with its use; there is no fine micrometer screw to work, with its errors and intricate 
calculations ; but, by «a simple revolution or movement on the axis of the instrument 
and an observation through the telescope, the gradient, distance or difference of level is 


14-inch, with Compass, Locking Plate, 3 Screws, graduated to gradient 1 in 10, in Case complete, with open framework Stand, £22. 


L. CASELLA, 147 Holborn Bars, London. 


Telegraphic Address: ‘“‘ESCUTCHEON, LONDON.” 


CHEMICAL APPARATUS 


FOR HOME AND ABROAD, 


WHOLESALE AND RETAIL. 
A. GALLENKAMP & Co. 
19 and 21 Sun Street, Finsbury Square, 
LONDON, E.C., September 1897. 
DEAR S1R.—We beg to inform you that in order to meet the 
steadily increasing demand for our Chemical and Assay 
Apparatus, we have secured the lease of, and have removed 
to, the extensive warehouse premises Nos. 19 and 21 Sun 
Street, Finsbury Square, London, E.C., within four minutes 


walk from Moorgate and Broad Street Stations. The new 
premises will allow us to increase our stock considerably, 





so that we shall be able to execute all orders for stock goods, as 
per our new Price List, within a much shorter time. Kindly 
send your esteemed orders to our new address, where they will 
have our prompt attention. We purpose to have in aur show 
room patterns of new Apparatus described in Science Journals, 
as well as patterns of Apparatus kept in stock. If you have 
not a copy of our 1896 Catalogue of Chemical Apparatus, will 
you please write for one. It is one of the most complete lists 





published, and has special features not offered in any other list. 
We shall be glad toe give estimates for furnishing Chemical 
Laboratories throughout. We thank you for your esteemed 
patronage which you have so kindly extended to us, and trust 
that you will continue the same at our new address. 


Yours truly, 


A. GALLENKAMP & CO. 


DENT’S WATCHES. 
Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


E. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and 
61 STRAND, W.C. 
LOomMmDoON. 








TRADE MARK. 





Telephone: “1054 HOLBORN.” 


FINE ART PHOTOGRAPHS. 


Assortments sent by Post for Selection to any 
part of the World. No deposit required from 
responsible applicants. 


Paris Salon Pictures, Classical, Secular, 
and Religious Subjects, Statuary, Views, 
Yachts, Actresses, Heads, Portraits, 
Artists’ Life Studies (including the cele- 
brated Series by Gloeden), Children, 
Eastern Types, Animals, Flowers, 
Fruit, Clouds, Waves, Rustic Scenes. 


Collections from the National Gallery, 
South Kensington and British Museums, 
Louvre, Luxembourg, Vatican, Dresden, 
and other noted Galleries. 

Write for our latest 36-page price Cata- 
logue, 2d., Post Free. It includes the Newest 
Publications, any of which are sent by Post 
for Selection. Summary of Photographs sent 
Gratis and Post Free. 


ERDMANN & SCHANZ 


(Established 1876), 
Photographic Publishers, 


4 Selcoate Road, Northcote Road, New 
Wandsworth, LONDON, 8.W. 


CAMBRIDGE SCIENTIFIC INSTRUMENT COMPANY, 


LIMITED, CARLYLE ROAD, CAMBRIDGE. 





Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
for High Temperature Work. 


Electrical Thermometers for Investigating Earth Tempore- 
tures, as supplied to several of the leading Observatories. 
Callendar & Griffiths’ Improved Patent Wire Bridges. 


Standard Resistance Coils constructed on Messrs. Griffiths 
and Burstall’s Method. 
PARTICULARS AND PRICES ON APPLICATION. 
QUARTZ FIBRES on Frames, about 64, 114, and 16 inches long, at 5s., 


7s. 6d., and 10s, per Frame respectively ; now ready for distribution. 
Physiological and Physical Apparatus of the best quality. 
Section Cutting Appliances, including a new form of Rocking 
c 


rotome for Cutting Flat Sections. 


Latest Improved Pattern ‘* Cambridge” Rocking Microtome 
price £4 4s. 


lilustrated Catalogue of Apparatus sent Post Free on receipt of 14. 6d. 
Address all Communications: 


‘“‘Instrument Company, Ltd., Cambridge.’’ 


ADAM HILGER, 

ASTRONOMICAL AND OPTICAL INSTRUMENT MAKER, 
204 STANHOPE STREET, HAMPSTEAD ROAD, LONDON, N.W. 

I beg respectfully to inform all customers and friends of my late brother, 
that I shall carry on the business of this Firm under the same designation as 
formerly. ‘ ; 

Having been connected with the Firm since 1867, I can with confidence 
undertake to continue the manufacture of Optical and other Scientific 
Instruments of the highest quality. 


OTTO HILGER, 204 STANHOPE STREET, N.W. 
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“OPTIMUS” MAGIC LANTERNS s'=° ror DRAWING ROOM «> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 





Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being z ange d Achromatic Photographic Combination with rack and 
pinion. It is fitted toa telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens of 
4 inches diameter. The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain, 1/- 
Coloured, 1/6. 
All Accessorizs at 
reasonable prices. 





ot yns Perforated Russian | 7 7 | Mahogany Body, 
~ Lae Iron Body, Brass | CATALOGUE | Brass Stage and 
| Brass Sliding Tubes. Sliding Tubes. POST FREE. | Sliding Tubes. 


PERKEN, SON & RAYMENT, “HOLBORN CIRCUS, LONDON. ‘ OPTIMUS.’ 
THE MOST NUTRITIOUS. | NATURAL SCIENCE. 


E a P S’ S _ A Monthly Review of Scientific Progress. 
Contents of OCTOBER Number. 


| NOTES and COMMENTS :—The Training of the Biologist—T he His- 


j torical Method in Teaching Biology—7%e Times on Archeology—The 
GRATEFUL—COMFORTING. } Mammals of the Lost Antarctic Continent—T he.Geology of Patagonia 


—The Sirenian Mammals—The Origin of the Irish Fauna—Franz 
| Josef’ Land—Mimicry and Protective Colouration—The Effect of 
} Civilisation on the North American Insect Fauna—Aspidiotus—Care 
of the Brood in Holothurians—Solifugae—The British Pleistocene 


Mollusca— Triassic Cephalopoda—Lobster Fishery—Pre-Cambrian (*) 
BREAKFAST _AND SUPPER. Radiolaria in Australia—Freezing of Plants—Funafuti—The Great 


Indian Earthquake—Geology in New South Wales. 


r) | The Fundamental Principles of Heredity. By Marcus Hartog, D.Sc., 
HOLLOWAY S PILLS M.A., F.L.S. The Place of Isolation in Organic Evolution —By F. 
W. Hutton, F.R S., F.G.S.— The Relation of Acquired Modifications 

to Heredity. By J. Lionel Tayler.—A pre = al Campaign. By 


CURE the Rev. T. R. R. Stebbing, F.R.S., F.Z.S.—South America as the 
Source of the Tertiary Mammalia. By Florentino Ameghino. 


7 s : . SOME NEW BOOKS :—The Naturalist in Australia: by W. Saville- 
Biliousness, Sick Headache, Indigestion Kent—Die Leitfossilien : by Ernst Koken—The Choniostomatide : by 
and all Internal Complaints. Dr. H. J. Hansen—Prehistoric npg oy . 4 Robert Munro, M.A., 


M.D.—First Stage Physiography Davies—Elements of 
ag Geography : by S. B. J. Skertchly—A Text-book of Geology: 


Superior Japanned 


Metal Bady. Russian Iron Body, 


Brass Sliding Tubes. | 


| Student's LANTERN | 


CAN BE TAKEN BY THE MOST DELICATE. by W. J. Harrison—First Stage Mechanics of Fluids : by G. H. Bryan 

‘ i and 4 Rosenberg—Beitrage zur Kenntnis der Septalnectarien : by J. 

Schniewind-Thies—Papers and Notes of the Genesis and Matrix of the 

Hol oway § P lls and Ointment may be obtained of Diamond : by the late Henry Carvill Lewis—Report of the Geological 

all Medicine Vendors. Structure and Stability of the Hill-Slopes around Naini Tal ; by T. H. 

—-—--——---— Holland—Investigations into Applied Nature: by W illiam Wilson, 

A BER junr.—Geology: Nataon-d Rev. R. Barron, F.G.S., F.L.S.—Scraps 
L T -EDWAR D JAM RAC! H on A) Serials— New Serials. 

3ITUARIES. 
(Late CHARLES JAMRACH), NEWS of UNIVERSITIES, MUSEUMS and SOCIETIES. 
NATURALIST, London: J. M. DENT & CO., 67 St. James’s Street, S.W. 
180 ST. GEORGE STREET EAST. PRICE ONE SHILLING, NET. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, : THE EN TOMO af OGI Ss TT: 


Netsukis China, La 
steaks Chine, Lasquen, Gongs, Shots, end other Custos. AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 









On the tst of every Month Greatly Enlarged. Edited by Ricuarp South, F-E.S., 
. With the Assistance of 
THE JOURNAL OF BOTANY. Rosert Apkin, F.E.S. Martin Jacosy, F.E.S. 
BRITISH AND FOREIGN. = R. Bittups, F.E.S. J. H. Leecu, B.A., F.L.S., F. E.S. 
Edited by James Brirren, F.L.S., British Museum. a, wae Repent, Fee De. D, Suane, : x E F.E.S. & 
ConTeEnTs :—Original Articles by leading Jotanists.—Extracts, and F. W. Frowawk, F.E.S. sii Sate Ww. WARREN, M.A., c.S. 


Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 


Proceedings of Societies. . _W. F. Kirey, F E.S. 
Th , t Founded by the late Edward Newman in 1840, this Journal has been 
e enlargement has made room for many Cry ptogamic and other useful the popular organ of British Entomologists since 1864. Its contents deal 


and interesting papers which 


 Grewiliea.” ‘have accrued since the discontinuance of | chiefly with the home fauna, but there are frequent articles and notes on 
G 


= -_s matters of interest. pertaining to the Entomology of various parts of the world. 
Price 1s. 8¢. Subscription for One Year, payable in advance, 16s. Published on the first of each month. Price 6d. Subscription, 6s. per 


Lo: d : WEST. N SW r & ‘i a annum post free to any country. 
——— EWMAN, & CO.. s4 Hatton Garden, E.C London: WEST, NEWMAN, & CO., 54 Hatton Garden, E.C. 
NOTICE. —Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
communications to the Editor. The telegraphic address of NATURE is “PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” CHARGES FOR ADVERTISEMENTS. 





ST eres = ose & s 4. 
aa. ae ia Three LinesinColumn ....... 0 2 6 
DME 3WVesatisiriecocs OMS Per Line after oo 9 
To ALL PLAcEs ABROAD :— One Eighth Page, or Quester Coleman o 18 6 
Se a cr Quarter Page, or Half a Column ... 115 © 
Walf-yearly ... . a a Ni ate) a a 15 6 Half a Page, ora Column ..... 23 9 
Quarterly . . oO oO Whole Page .... 6 60 


Cheques ond Mony ees payable to MACMILLAN & co, Limited. 
OFFICE : ST. MARTIN’S STREET, LONDON, W.C. 
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MACMILLAN & CO.'S NEW SCIENTIFIC WORKS. 


BY SIR NORMAN LOCKYER, K.C.B., F.R.S. 


RECENT AND COMING ECLIPSES. 


BEING NOTES ON THE 


TOTAL SOLAR ECLIPSES OF 1893, 1896, & 1898. 
By Sir NORMAN LOCKYER, K.C.B., F.R:S. 


8vo, 6s. ‘net. 


NEW BOOK BY SIR ARCHIBALD GEIKIE, 
THE ANCIENT VOLCANOES OF GREAT BRITAIN. By Sir Arcuisatp 
GEIKIE, F.R.S., D.C.L. (Oxf.), &c. With Seven Maps and Numerous Illustrations. 2 Vols. Super Royal 8vo, 36s. net. 


DAILY NEWS.—‘‘ His work, written in a style which attracts and instructs even the ordinary reader, is the great scientific 
authority on the subject, = a most important contribution to the science in which he is a chief.” 


8vo, 16s. net. 


VOLCANOES OF NORTH AMERICA. A Reading Lesson for Students of 
Geography and Geology. By ISRAEL C. RUSSELL, Professor of Geology, University of Michigan. 
T/MES.—‘‘ The book is written in a clear straightforward style, and will be found a pleasant introduction to the study of 
volcanic phenomena.” 





Crown 8vo, 8s. net. 


AN INTRODUCTION TO GEOLOGY. By Wituiam B. Scort, Blair Professor 


of Geology and Palzontology in Princeton University. 


Globe Rie 8s. 6d. 


ELEMENTARY GEOMETRICAL STATICS. An_ Introduction to Graphic 


Statics. By W. J. DOBBS, M.A., sometime Foundation Scholar of St. John’s College, Cambridge. 


Sixth Edition, Revised and Enlarged. 


THE ELEMENTARY PART OF A TREATISE ON THE DYNAMICS 


OF A SYSTEM OF RIGID BODIES. Being Part I. of a Treatise on the whole subject. With numerous Examples. 
By EDWARD JOHN ROUTH, Sc.D., LL.D., F.R.S., &e. 8vo, 145. 


8vo, Limp Cloth, Is. net. 


WAVES OF SOUND AND SPEECH, as Revealed by the Phonograph. By 
Prof. JOHN G. M‘KENDRICK, M.D., LL.D., F.R.S. The Science Lecture for 1896 to the Philosophical Society of 
Glasgow, with numerous Illustrations and two Plates. 








Fcap. 8vo, 4s. 6d. net. 


LABORATORY PRACTICE FOR BEGINNERS IN BOTANY. By Wits 
A. SETCHELL, Ph.D., Professor of Boteny in the University of California. 


VOLUME IIL. NOW READY. 


A NEW SYSTEM OF MEDICINE. By many Writers. Edited by Tuomas 
CLIFFORD ALLBUTT, M.A., M.D., F.R.S. 
Vol. III. Containing—Certain General Diseases, Diseases of the Stomach and Bowels. 8vo, 255. net. 


BRITISH MEDICAL JOURNAL.—“' A worthy successor to the ames instalments, and remarkable for the combinations 
of conciseness and completeness in its articles.” 


Crown 8vo, 8s. 6d. net. 


THEORY OF ELECTRICITY AND MAGNETISM. By Cnartes Emerson 


CURRY, Ph.D., with a Preface by LUDWIG BOLTZMANN, Ph.D., D.C.L. (Oxon.), Professor of Theoretical 
Physics in the University at Vienna. 
SPEAKER.—“ May be recommended to the particular class of students for which it is written.” 





Crown Som i 45. - 6d. 
THE INDUCTION COIL IN PRACTICAL WORK, including the Réntgen 
X-Rays. By LEWIS WRIGHT, Author of ‘‘ Light ; a Course of Experimental Optics,” &e. With Illustrations. 


SCIENCE GOSSIP.—‘‘ We are led on by the author step by step in this little book, until a very complete fund of modern 
knowledge of the subject may be attained.’ 


MACMILLAN AND CO., LIMITED, LONDON. 
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THE 


'N.&.G" CAMERAS 


FOR HAND & TRIPOD. 





SEVEN DISTINCT PATTERNS: 


FIVE DIFFERENT SIZES. 


ND ISPERS. 
BEGINNERS, 


because always 
ready for use, free 
from mechanical 
complications, 
and extremely 
easy to work, 


USED BY THE LEADING 
EXPERTS, because they take 
any Lens, work with any Plates 
vr Films, and provide every 
adjustment required in Photo- 
graphy. 






Price, i-plate, from £13, complete. 


Patterns particularly adapted for scientific work :-— 
Special B Pattern, fitted with Zeiss Satz Lens, and giving three 
images ot different size from the same position. 





Twin Lens Pattern, fitted with two lenses, one showing an exact 
duplicate of the image photographed with the other. 


Complete Catalogue, 80 pages, 10 x 7, with 112 Illustrations, 
is. 3d. post free. 
Abridged Catalogue, free on application. 


NEWMAN & GUARDIA, Ltd., 


90 & 92 Shaftesbury Avenue, London, W. 


JAMES WOOLLEY, SONS & CO., L™. 


Manufacturers and Dealers in every Description of 


HEMIGAL AND { PHYSICAL APPARATUS 








Catalogues Free on Application, =x 





LABORATORIES SUPPLIED WITH EVERY 


“ REQUISITE. 


SPECIAL TERMS” TO ACRICULTURAL, TECHNICAL, 
VOLUNTARY, AND BOARD SCHOOLS. 


ICTORIA BRIDGE, "MANCHESTER. 


<< ICKARD 


CAMERAS, 


AMBER’ &‘RUBY,’ 
For HAND or STAND, 
From £5 8s, 6d. 
Time and 


nannies SH UTTER 1 0. bd. 


Illustrated Catalogue Free. 


THE THORNTON-PICKARD MANUFACTURING CO., Lro., ALTRINCHAM. — 














THE ELECTRIGAL CO, Lro. 


COM PLETE OUTFITS 
RADIOG RAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 





Direct Investigations, or Photography. 


RONTGEN TUBES. FLUORESCENT 
with 2 and 3 / SCREENS. 


Electrodes, 
available ‘a Double 
fer any Coated 
length of Spark. Platino-Cyanide ot 













The large demand for our Barium. 
improved Tube compels 
us to increase our output ; 
we can therefore now offer 
them at 1§s. each. 


COILS. 
TRANSFORMERS. 


ACCUMULATORS. 


CELLS. 





Acknowledged by all who have 


‘tried them to be unsurpassed 
for effect. 


Inspection invited of Apparatus at work at 


122-124 CHARING CROSS ROAD, LONDON, W.C. 


4a Send for Complete Priced Catalog rule, 


INDUCTION COILS. 


24-inch, £5. 3-inch, £6 6s. 4-inch, £9. 6-inch, £15. 
OTHER SIZES TO ORDER. 
MADE ENTIRELY BY OURSELVES. 
EVERY COIL GUARANTEED TO GIVE A LONGER 
CONTINUOUS SPARK THAN SPECIFIED. 


Makers of Complete Apparatus —_ Separate Parts for Radiography of the 
highest standard of merit. Coils, Cells, Accumulators, Transformers, 


Crookes’ Tubes, Fluorescent Screens, &c 








Send for New Illustrated Catalogue of —_ emes or 
General Electrical Apparatus, post fr 


HOWARD B. LITTLE & CO., 


ELECTRICIANS, 
36 Shaftesbury Avenue, Piccadilly, London, W. 





Printed by RICHARD Cay AND Sons, Limitep, 
anv Co., LimirTeEp, at St. Marti= 


at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macuit1.a® 
"s Street, London, W.C., and Tue Macatie Nx Company, €6 Fifth Avenue, New York.—Tuursnay, Oct. 14, 1897- 
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NEWTON & CO., 
SCIENTIFIC INSTRUMENT 
MAKERS 
TO HIER MAJESTY THE 
QUEEN 










PHILOSOPHICAL INSTRU- 

MENT MAKERS BY SPECIAL 

APPOINTMENT TO THE 

m& Roya: INsrrruTion of 
— GkEAT Britain 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
rUS of the highest class, 
for Colleges, Institutions, 


«&c. 
Catalogue of 
t = = OPTICAL LANTERNS, 
\ : PROJECTION APPARA- 


' TUS, and SLIDES, 6¢ 
WIMSHURST ELECTRICAL MACHINES. 
Student's Pattern, 12 in., 45s. Best Quality, 15 in., £5; 18in., £6 10s. 
Multiple-Plate Machines, £20 to £150. As made for the Science and 
Art Department, and the Universities of Oxford, Cambridge, London, 
Sydney, N.S.W., McGill, Montreal, &c 


BECK’S MICROSCOPES. 


No. 41.—THIS MODEL, with no 










Walnut Case, £3 5s. 6d, 


No. 41J.—THIS MODEL, with Two 
Eyepieces, 1 in. and 3 in, Object 
Glasses, Abbe Condenser, and 
Walnut Case, £6 3s. 6d. 

No. 41K.—THIS MODEL, with Two 

Eyepieces, § in. and tin. Object 

Glasses, Abbe Condenser, 
and Walnut Case, 
£6 12s. 6d. 


No. 41N.—THIS MODEL, 
with Eyepiecesand Object 
Glasses as 41 K, and also 

7 jz in. Oil Immersion and 

» Triple Nosepiece, 

—— Lil 16s. 6d. 

STAND No. 4! 


FULL PARTICULARS FREEjzon APPLICATION to 


R. & J, BECK, LTD., 68 CORNHILL, LONDON, B.C. 





AND THE GOVERNMENT | 


TRAVEL 


Eyepieces, no Object Glasses, in | 





{All Rights are Reserved 


BROWNING’S SPEGTROSCOPES. 





—— 





THE MINIATURE SPECTROSCOPE. 

This instrument will show many of Fraunhofer’s lines, the 
bright lines of the metals and gases, and the absorption bands in 
coloured gases, crystals, or liquids. 

Price, with Plain Slit, £1 2s. ; ditto, with Adjustable Slit in 
Morocco Case, £1 145.; ditto, with Achromatic Lens, &c., 
in Morocco Case, £2 6s. 


Lllustrated Catalogue of Spectroscopes, Post Free. 
JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
63 STRAND, LONDON, WC. 


NEGRETTI & ZAMBRA’S 
LER'S SCIENTIFIC COMPANION. 


<= 





Aneroid Barometer with Altitude Scale, Compass with Patent Dial and 
Thermometer for Air Temperatures (or a Clinical Thermometer may be 
; substituted). 

; PRICE £4 10s. to £7 10s. 
“Special” Illustrated Price List of Instruments suitable for 
Presents free by Post to all parts of the World. 
NEGRETTI RA, 
SCIENTIFIC INSTRUMENT MAKERS TO THE QUEEN, 

38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET. 
Photographic Studio—CRYSTAL PALACE, SYDENHAM. 
Telephone No. 6583. Telegraphic Address: “‘ Negretti, London.” 
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NOTICE. | 


The Editorial and Publishing 
NATURE have been removed to ST. 


Offices of 
MARTIN’S 


STREET, LONDON, W.C., to which address all 


communications should now be sent. 


COUNTY COUNCIL OF MIDDLESEX. 
TECHNICAL EDUCATION, 

Applications are invited for the Post of ORGANISING INSPECTOR 
for the County of Middlesex. 

The Candidates must be between the ages of 25 and 40, must be qualified 
as regards all questions connected with Technical and Secondary I[nstruc- 
tion, and must have had experience in Educational Training and the work 
of Organisation. 

Candidates must be prepared to devote the whole of their time to the 
duties connected with the Appointment. 

The Salary will be at the rate of £300 a year. 

Travelling expenses will be allowed. 

Applications, addressed to the CLerk OF THE County CounciL, Guild- 
hall, Westminster, must be sent in on or before November 6, 1897 

Forms of Application and further particulars can be obtained of the 
CLERK OF THE CounTY CoUNCIL. 

Guildhall, Westminster, October 14, 1897 


PEMBROKE TECHNICAL SCHOOL, 
RINGSEND, DUBLIN. 
SUPERINTENDENT AND SECRETARY. 

The Governors will meet on Tuesday, November 9, to appoint a 
Superintendent of the above Institution (qualitied to superintend the 
instruction given at the School, and to discharge the Secretarial duties, 
and to give Instruction in some Science or Technical Subjects) at a Salary 
of £200 per annum. 

The Appointment is terminable at the end of each year, and will date 
from January 1, 1898. 

All Applications should be forwarded to the SECRET ARY, Pembroke 
Technical School, Ringsend, Dublin, on or before November 8, with Testi- 
monials and statements of qualifications. &c. 

For further particulars apply to the SECRETARY, at above. 


ROYAL TECHNICAL INSTITUTE, 
SALFORD. 
PRINCIPAL ses WM. WILSON, M.A. 


WANTED, at once, an ASSISTANT LECTURER with a good 
Mathematical Degree and some knowledge of Experimental Physics. 


Salary, £80 per annum. 
Apply, with three copies of Testimonials, not later than 12 o'clock noon 
on the 25th inst. 


RICHARD MARTIN, Secretary. 


October 13, 1897. 
LINNEAN SOCIETY OF NEW SOUTH 
WALES, SYDNEY. 


Applications for the position of Macleay Bacteriologist are again invited 
by the Council, to be forwarded by mail not later than November 12. 
Salary £400 per annum. Full particulars on application to DuLau & Co., 
37 Soho Square. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 
CHAIR OF CHEMISTRY. 


A PROFESSOR of CHEMISTRY and HEAD of the CHEMICAL 
DEPARTMENT will be required to enter on his Duties early in January 


1898. 
Particulars as to the Appointment will be ready on October 26, and can 
be obtained after that date from the age AL. 


SAMUEL » JOuESOS, Town Clerk. 


B.A., B.Sc. S.K. ” SCIENCE. | 


(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ensures to each Student the closest care and attention. 
Single Subjects may be taken. 

CLASSES AND PRIVATE TUITION.—Classes in Latin, Greek, 
Mathematics, &c. Private Tuition in any subject. 

TUTORS.—The Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities. 

Address, Mr. J. CHarLesron, B.A., Burlington Classes, 27 Chancery 

tLane, W. 'L. 





INSTRUCTION IN 


PURE CULTIVATION OF YEAST, 
According ttc HANSEN'S Methods. 


Courses for Beginners, as well as for Advanced Students, in Physiology 
and Technology of Fermentations—Biological Analysis of Yeast. 

Manuals:—E. Chr. Hansen: “ Practical Studies in Fermentation.” 
London (Spon), 1896. Alfred Jorgensen: ** Micro-organisms and Fermen- 
tation.” London(F. W. Lyon), 1893. 

Further Particulars on Application to the Director, ALFRED JORGENSEN, 


The Laboratory, Copenhagen, V. me aS ae 
LONDON MATRIC. INTER. SC. AND 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work, 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
B.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons, 
Classics) Carlyon College. 55° and 56 Seneny _Lane, W.C 


FOR SALE. 
the ROYAL SOCIETY TRANSAC a oy bound Cloth, and in 
a> condition : 1885, Parts I. and II., Vol. 176 ; 1886, Parts I. and 
Il., Vol. 177; — to 1893, Vols. B. 178 to B. m: 1894 and 1895, B. 
I., and B. II., Vol. 185, and B. I. and B. II., Vol. 186.—Apply M., 
c/o NATURE, St. Martin's Street, London, W.C. 


SET OF CAVENDISH SOCIETY PUB. 
LICATIONS, 28 
What offers ? 


WATKINS & DONCASTER, 


NATURALISTS AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
“SCIENTIFIC APPLIANCES AND CABINETS. 

Plain Ring Nets, wire or cane, including Stick, 15. 3d., 25., 2s. 6d. Fold- 
ing Nets, 3s. 6d., 4s Pocket Boxes, 6d., gd., 15., 18. 64. Zinc relaxing 
Boxes, 9d., 15., 18. 64., 2s. Store Boxes, 2s. 6d., 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, 9s. 6d., 115. 6d., 148 
Breeding Cage, 2s. 6d., 45., 58.. 75. 64. Botanical Cases, japanned double 
tin, rs. 6d., 25. gd., 35. 6d., 48. 6d., 75. 6d. Botanical Paper, from rs. 1d. 
to 2s. 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for — 
Insects, 1s. 6d., 28., 25. 6d. per pair. Cabinet Cork, 7 by 34, 1s., 1s. per 
doz. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of tikes 
Micro-lepidoptera, with English and Latin names, 1s. 6d. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- 
ing most —— re implements for skinning, ros. 6d. ; Scalpels, with ebony 
handles, 1s. 3@.; Fine Pointed Scissors, 2s. per pair ; Egg Drills 2d., 34., 
ts.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s. 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets.—Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application. 

Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 
36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; ‘Lepas, Balanus, Gammarts, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pecters, 
Bugula, Crisia, Pedicellina ; Holothuria, Asterias, Echinus ; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 


For prices and more detailed lists apply to 
Biologica Laboratory, Plymouth. THE E DI RECTOR. 


COLLECTIONS OF 





vols. cloth 8vo, 2 vols. quarto paper, 1848 to 1872 


72. 


c/o NaTt c/o NATURE, St. Mz artin’s Street, London, \ v.C, 











MINERALS, ROCKS, FOSSILS, 


AND MICROSCOPIC SLIDES 


TO ILLUSTRATE 


GEOLOGY & PHYSIOGRAPHY;, 
As set forth in the Science and Art Directory. 
13 Rock- forming Mirerals and 20 Common Rocks, in Box, sizeof £ s. @. 


Specimens about 3 in. by 2 in. eee os oo &£ 2 O 
20 Specimens to illustrate Coa! Mining, i in Box ane eos mn ows 
20 = oo Metalliferous Mining ose on ow £26 


DESCRIPTIVE CIRCULAR, POST FREE. 


THOMAS D. RUSSELL. Mineralogist, 
78 NEWGATE STREET, LONDON, E.C. 
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Sale by Auction. 


MONDAY, NOVEMBER 8. 
FIRST PORTION. 
VALUABLE COLLECTION OF SAVAGE CURIOS. 


THE ELECTRICAL 60., Lro. 





COMPLETE OUTFITS 


MR. J. C. STEVENS has received instruc- | 


tions from Mr. Joun Catvert (who in consequence of declining 
health, and the unsafe state of the Museum House, owing to excavations 
by the Midland Railway, is compelled to dispose of his entire Scientific 
Collections) to sell by Auction at his Great Rooms, 38 King Street, 
Covent Garden, on MONDAY, NOVEMBER 8, at half- past 12 pre- 
cisely, the First Portion of his Valuable and Important Collections, 
comprising the Savage Curiosities, consisting of War Clubs, Idols, 
Masks, Shields, Human Bone, Obsidian and Stone-headed Spears, Jade 
Ornaments, Carved Paddles, &c., from Neam Nam, New Hebrides, 
New Zealand, North-West Australia, New Brittany, New Caledonia, 
and other localities, without reserve. 
On view the Saturday prior, so till * and Morning of Sale, and Catalogues 
ad. 





J. SWIFT & SO N, 
MANUFACTURING OPTICIANS. 


SoLe APPOINTMENT FOR MICROSCOPES TO 
A.M. Derr. War Orrice. 


New Apochromatic, 1/12” Oil Imm. N.A. 1°40. 
This Lens is guaranteed equal to the Continental 
Lenses costing two-thirds more. Price £8 8s. 


Complete Microscopes for me acteriology, with 
Coarse and Fine Adjustment, 2/3”, 1/6”, 
two Eyepieces, Compound Substage, Abbe Con- 
N.A. with Iris Diaphragm and 
Double Nosepiece, in Cabinet, from £15. 


and 1/12”, 
denser 


1°00, 


The Objectives all focus together. 





Students’ Microscopes, from £5 5s. 


UNIVERSITY OPTICAL WORKS, 81 TOTTENHAM COURT ROAD, W. 


Lists post free on application. 


TO SCIENCE LECTURERS. | 
HUGHES’ MOTO-PHOTOSCOPE FOR LIVING PICTURES. 


THE MOST PERFECT. 
No SuutTer, therefore no Flickering. Superb Mechanism. 

The Moto-Photo Camera for taking the Pictures. Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class 
Demonstration. Magnificent Results. Docwra Triple, Prize Medal, 
Highest Award. Supplied to the Royal Polytechnic Instituticn, Dr. H. Grat- 
TaN GuINNESS, Madame ApDELINA Patti, &c., &c. Patent Pamphengos 
Science Lanterns, The Universal Lantern 4-inch Condensers, 4-wick Lamp, 
Portrait Combination front Lenses, 18s. 6d., Marvellous value. Science 
Lecture Sets. Novelties. The Lantern Kaleidoscope. Cheapest Lantern 
Outfits in the World. Grandly Illustrated Catalogue, over 180 choice En- 
gravings, 6d.; Postage, 3d. List of 300 Lecture Sets, Science Subjects, 
Views, &c., 6d.; Postage, 2¢d.. Pamphlets Free.—W. C. HUGHES, 
SPECIALIST, Brewster House, 82 Mortimer I Road, Kingsland, N. N. 


OPTICAL & SCIENTIFIC INSTRUMENTS. 


Spectrometers, Spectroscopes, Goniometers, Cathetometers, Optical 
Benches, &e., &c. Instruments for special purposes constructed to Clients’ 
wn designs. Price List on application. 
W. WILSON (formerly Foreman at Messrs. ELLIOTT Bros. ), 
56 Crogsland Road, Chalk Farm, I London, N.W. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


PLEASURE CRUISE TO THE WEST 
INDIES. 


The ORIENT Bp Y will despatch their Steamship GARONNE, 
3901 tons register, 3000-horse power, from London, on January 8, for a 
TWO MONT HS “ CRUISE, visiting TENERIFFE, BAKBADOS, 
TRINIDAD, GRENADA, MARTINIQUE, ST. LUCIA, SANTA 
CRUZ, JAMAICA, 
March 10. 

Winter afloat in the West Indies is most like a glorious summer, and at 
such a time—when yachts and steam launches are | aid up at home—the trip 
should be taken. 





Fares from 80 Guineas. 

. GREEN & Co. } 
(ANDERSON, ANDERSON & Co. 

For Passage apply to the latter Firm, at 5s Fenchurch Avenue, 

E.C., or to the West End Branch Office, 16 Cockspur Street, S.W 


Head Offices, Fen- 


Mar 
lanagers church Avenue. 


BERMUDA, MADEIRA, arriving back in London | 


Sento, 


cosso 


FOR 
RADIOGRAPHY. 


Specially suitable for Scientific Men, Surgeons and Physicians, 
Direct Investigations, or Photography. 








RONTGEN TUBES, with 2 and 3 Electrodes, available for 
any length of Spark. 
The large demand for our improved Tubes compels us to increase our out- 
an we can therefore now offer them at 15s, each. 


ILS. TRANSFORMERS. 
FLUORESCENT SCREENS, Double Coated 
Cyanide of Barium. 
ACCUMULATORS. CELLS. 
Acknowledged by all who have tried them to be unsurpassed 
for effect. Inspection invited of Apparatus at work at 


[22-124 CHARING CROSS ROAD, LONDON, W.C 


&@ Send Sor Complete Priced Catalogue. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street, 


| LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions,. 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT, 
Illustrated Catalogue of Apparatus, with Price List 
of Chemicals, free on application. 


Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number— 2038. 


X-RAY TUBES. 


TUBES SHOWING DIFFERENT 
DEGREES OF VACUA. 
Tubes containing Specimens of Fluor- 
escent and Phosphorescent Minerals, 


67 FARRINGDON Salts, Crystals, Rubies, &c. 
ROAD, E.C. FLUORESCENT SCREENS, 
| MERCURY PUMPS, COILS, ACCUMULATORS, TRANSFORMERS. 
INCANDESCENT ELECTRIC LAMPS. 
EXPERIMENTAL AND SCIENTIFIC GLASS - BLOWING. 


W. G. PYE, 30 St. Andrew's Street, 


Platino- 





e for estimation of sulphur in spent oxide. 


ACTUAL MAKER, 





CAMBRIDGE. 
SCIENTIFIC INSTRUMENT MAKER. 


Specialities as used at the CAVENDISH L ABORATORY, Cambridgr. 
Prick Lists ON APPLICATION. 
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WILLIAM WESLEY & SON, 


28 ESSEX STREET, 
Offer the fi 


BIOLOCIA CENTRAL] AMERICANA.—ZOOLOCY. 


Or contributions to the knowledge of the fauna of Mexico | 
| 





and Central America. Edited by F. D. GopMAN and O. 
Savin. With coloured and plain plates, parts 1 to 137, 
royal 4to, sewed, 1876-97. 

(Subscription Price, £143 17.. £120. 


All published ; the continuation supplied as issued. 


RAY SOCIETY PUBLICATIONS. 
Complete set, 1844-93, with coloured and plain plates, 47 
vols. 8vo, cloth, and 24 vols.—folio 1845-95. 5. 
The folio volumes are bound in half red calf. This set 
includes all published up to January 1896. 


THE QUARTERLY JOURNAL OF MICROSCOPICAL SCIENCE. 
With numerous plates. First series, 8 vols. ; new series, 
vols. I to 34, with Index—together 43 vols., 8vo and royal 
8vo, Roxburgh binding, and half calf, 1852-92. £65. 


and 
Journal of the Royal Microscopical Society to take the 
place of vols. 9 to 34 of the new series of the Quarterly 


Sets made up with the J/onthly Microscopical Journal 
| 
Journal, are of much less value, and can be supplied for £21, 


MAUND.—THE BOTANIC CARDEN. 
With 1248 coloured figures, 13 vols. 
coloured plates; The Floral Register, 2 
tarium, 2 parts—together 16 vols. 4to, 
half green morocco, 1825-51. 


COOKE—ILLUSTRATIONS OF BRITISH FUNCI. 


1 
{Hymenomycetes), to serve as an atlas to the “ Handbook | 


The Fruitist, 72 
parts; The Auc- 
large paper, new 


£15 15s. 


of British Fungi,” with 1198 coloured plates, 8 vols. 8vo, 
new half calf, 1881-91 (pub. £30 8s.) £21 10s. 


lowing works at the net prices affixed, if ordered direct from them, as no discount can be allowed to 


STRAND, LONDON, 
Agents, 


CURTIS'S BOTANICAL MAGAZINE. 
Complete set, vols. 1-120, 7391 coloured plates, with the 
Companion, indexes to vols. I-53, and Tonks’ index to 
vols. 1-107, half morocco and half calf, 1787-1894. £125, 


EDWARDS'S BOTANICAL RECISTER. 
With 2702 hand-coloured plates. and supplement to vol, 
23, with index, 33 volumes, royal 8vo; a complete set, 
bound in 27 vols. half green morocco, 1815-46. £50, 


MEMOIRS OF THE ROYAL ASTRONOMICAL SOCIETY. 


With plates, vols. 1 to 50 and index, complete set, 4to, new 
half morocco, 1822-92 (pub. £51 15s. 6¢.). £30, 


MONTHLY NOTICES OF THE ROYAL ASTRONOMICAL SOCIETY. 


Vols. 1 to 54 and general index to vols. 1-29, with plates, 
8vo, bound in 40 vols. half morocco, 1831-94 : = 


LONDON MATHEMATICAL SOCIETY. 


Proceedings, vols. 1-28, No. 592, 3 vols. cloth, 14 vols. half 
calf, the rest in parts, Svo, 1865. 96. 


PHILOSOPHICAL MAGAZINE. 
Series 1-4 complete, and series 5, vols. 1 to 6, with plates, 
172 volumes, new half calf, 1798-1878. 

AUDUBON.—THE BIRDS OF AMERICA. 
With 500 coloured plates, 8 vols. imperial 8vo, new half 
morocco, New York (1870). 

H. VAN HEURCK.—A TREATISE ON THE DIATOMACEA 


Containing introductory remarks on the structure, life, 
history, collection, cultivation, and preparation of diatoms. 


Translated by W. E. BAXTER, 36 plates and engravings 
(2000 figures), imp. 8vo, cloth, 1896. £2. 


W. WESLEY & SON’S CLASSIFIED CATALOGUES: ASTRONOMY, BOTANY, ZOOLOGY. 


Price 6d. each, on application to the Publishers, 28 Essex Street, Strand. 





Just Published. Crown 8vo. Price 5s. 


DARWIN, AND AFTER DARWIN: | 


An Exposition of the Darwinian Theory and a Discussion of Post- 
Darwinian Questions. 


By the late GEORGE JOHN ROMANES, M.A., 
F.R.S. 
Post-DARWINIAN QUESTIONS: 

Selection. Cr. 


LONGMANS, 


LL.D., 


Part III. Isolation and Physiological 
8vo, 55 


GREEN, 


Lond mn: & CO. 


On November 1 will be Published, Price rs. 


Part I. of the New, Revised Edition of 
An ILLUSTRATED MANUAL of BRITISH BIRDS. 
By HOWARD SAUNDERS, F.L.S., F.Z.S., &c. 


» Parts, with about 370 Illustrations. 


To be completed in 2 


GURNEY & JACKSON, 1 Paternoster Row 
(Successors to Mr. VAN Voorsr). 


DENT’S WATCHES. 


Highest Quality. Moderate Price. 


COLD KEYLESS LEVER WATCHES. 


GENTLEMEN’S, from 10 to 60 Guineas. 
LADIES’, from 6 to 40 Guineas. 


Catalogues Free by Post on application. 


Ee. DENT & CO. 
Makers to the Queen, 


4 ROYAL EXCHANGE, E.C., and | 
61 STRAND, W.C. 


LomwnDoNn. 


| 
| 
| 
| 
| 





DENT 


TRADE MARK. 





| 
| 


|} Vol. II 


'GRIFFIN'S LIST OF NEW BOOKS. 


NOW READY, in large 8vo, Handsome Cloth, with Plate and 
Illustrations, 21s. 


BREWING (the PRINCIPLES and PRAC- 


TICE of): a Text-Book for the use of Students and Practical Men 
By WALTER J. SYKES, M.D., D.P.H., F.I.C., Editor of the 
Analyst. 


*.* This work is intended to present a description of the FUNDAMENTAL 
PRINCIPLES on which the Art of Brewing is based, and also a bird's-eye view 
of that Art as carried on in accordance with THE BEST AND MOST 
SCIENTIFIC MODERN METHODS. 


APPLIED MECHANICS (an ADVANCED 
TEXT-BOOK on). By ANDREW JAMIESON, M.Inst.C.E 
Professor of Electrical Engineering in the Glasgow and West of Scot 
land Technicai College. In large Crown 8vo. 

Vol. I1.—The Principle of Work and its Applications ; Gearing. With 23 
Illustrations and Examination Papers. 7s. 6¢. SECOND EDIT 10N. 

[ Ready. 

* FULLY maintains the reputation of previous works by Prof. Jamieson 
More we cannot say. *vactical Engineer. 
Motion and Energy; Gr: uphic Statics ; 
Hydraulics and Hydr aulic Machine ry. With numerous Illustrations 
and E xamination Papers. Price 7s. 6d. [Now ready. 

* Complete in Two Volumes. Each Volume sold In¢ wis 


VALVES AND VALVE-GEAR in- 


cluding Corliss Valves and Trip Gear. A Prag tical a for the 
Tse of E ngineers, Draughtsmen, and Students. By CHARLES 
HURST, Practical Draughtsman. With numerous Illustrations and 
Folding Plates. in large 8vo, 7°. 6d. 
(Ready. Griffin's Engineering Series. 
** A useful and thoroughly practicaL book.”— Mechanical World. 


The STEAM ENGINE and other PRIME 
MOVERS. By W. J. MACQUORN RANKINE, C.E., LL. D. 
F.R.S., late Regius Professor of Civil Engineering in the University 
Glasgow. With a Section on Gas, Ort, and Atr ENGINEs, by BRY: N 
DONKIN, M.Inst.C.E. FOURTEENTH EDITION. tas. 64. 

NEW VOLUME OF GRIFFIN’S MINING — 
Edited by Prof. Le Neve Foster, D.Sc., F 

MINE ACCOUNTS and MINING ‘BOOK- 
KEEPING. A Maaual for the Use of Managers of Metalliferous 
Mines and Collieries, Students, and others interested in Mining. With 
very numerous Examp es taken from the Ac + AL Practice of leading 
Mining Compaaies throughout the World. By JAMES G. LAWN 
Assoc.R.S.M., Professor of Mining at the South African School of 
Mines, Capetown, Kimberley, and Johannesburg. In large 8vo, ros. 6¢ 

London: CHARLES GRIFFIN & CO.., Ltd., Exeter Street, Strane. 
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or by post, 3/- (free to Colleges and Schools). 


OcTOBER 21, 1897] NATURE cxcevii 


GRADIENT-TELEMETER LEVEL. 


(J. SHORT’S PATENT.) 

This instrument is constructed for obtaining linear distance, gradients, and difference in 
level of objects, all of which it does by one and the same observation, thus doing away 
with the necessity for using the Land Chain or Tape. It performs these operations with 
singular accuracy and ease to the observer, enabling a much greater quantity of work to 
be done in the same space of time compared with the usual methods employed by 
Engineers and Surveyors. The linear distances can be obtained far more accurately than 
with the Land Chain, and this, regardless of rough and broken ground, or the existence 
of a stream or other water, between the observer’s station and the distant object. 

A marked advantage with this instrument, and one that renders it singularly attractive 
when employed in the field, is that there are 2o calcudations to be made in connection 
with its use; there is no fie micrometer screw to work, with its errors and intricate 
calculations ; but, by a simple revolution or movement on the axis of the instrument 
and an observation through the telescope, the gradient, distance or difference of level is 
at once obtained. 


14-inch, with Compass, Locking Plate, 3 Screws, graduated to gradient 1 in 10, in Case complete, with open framework Stand, £22. 


L. CASELLA, 147 Holborn Bars, London, 


Telegraphic Address: ‘‘ESCUTCHEON, LONDON.” Telephone: ‘1054 HOLBORN.” 








| THE 
BAIRD & TATLOCK,  pyyppipop soreNTiPi0 TRSTRUMEN? COMPANY 
Manutacturers of Chemical and Pbysical LIMITED, CARLYLE ROAD, CAMBRIDGE. 


Apparatus, Laboratory Benches, Fume | eatin 





- Makers of Callendar & Griffiths’ Patent Electrical Pyrometers 
Closets, &c. for High Temperature Work. . 
- ” Electrical Thermometers for Investigating Earth Tem - - 
Dealers and Fmpor ters of Pure tures, as supplied to several of the leading Observatorie r 
Chemicals, &c. Callendar & Griffiths’ Improved Patent Wire Bridges. 
ia ® — Standard Resistance Coils constructed on Messrs. Griffiths 
Contractors to her Majesty's Government. and Burstall’s Method. 
PARTICULARS AND PRICES ON APPLICATION. 
14 CROSS STREET, HATTON GARDEN, 
QUARTZ FIBRES on Frames, about 6}, 114, and 16 inches long, at 5s., 
LONDON, E.C. 7s. 6d., and 10s, per Frame respectively ; now ready for distributiun. 
C ATALOGUES ON APPL ICATION. Physiological and Physical Apparatus of the best quality. 
Bs Section Cutting Appliances, including a new form of Rockin 
(By Leading Microtome for Cutting Flat Sections. 4 
Makers). Latest Improved Pattern eee ” Rocking Microtome 
price Ss. 
MICROSCOPES, ASTRONOMICAL TELESCOPES, 
SPECTROSCOPES, &e. lllustrated Catalogue of Apparatus sent Post fn on receipt of 18. 6d. 
BISWAS Sue Bo CHEMIE SPECTRSRODPE: 25 iB atten i Seomonnnnns 
ouble Prism Ss. : ” 
Scientific and Cote oo gi” Bought, Sold, ‘Instrument Company. Ltd.. Cambridge 
xchan 


CLARKSON & CO., 28 Bartlett’s Buildings, Holborn. Circus, E.C. PHGd: N IX FI! RE OFFICE, 


SECOND-HAND MICROSCOPES & ap Na rape per _9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


M onocular by Ross, mechanical stage and sub-stage, t-in., $-in., and other | ESTABLISHED 1782 
ectives, achromatic condenser, spot lens, nose-piece, polariscope, and — _ ‘ — 


other apparatus, £16 16s. Monocular by Steward, mechz unical stage, several MODERATE RATES. ABSOLUTE SECURITY. 


objectives, polariscope, spot lens, and various access« wies, 412 


Onjectives.—}-in., Ross, 40s.; 2-in., Norman, r2s.; }-in., Collins, 45s. ; ELECTRIC LIGHTING RULES SUPPLIED. 
t-in., Ross, 60s. ; 4-in., Crouch, 27s. 6d.; 4-in., L add, 305. | LIBERAL LOSS SETTLEMENTS. 
Also many others. Approval with pleasure. | 
WHITNEY, The Scientific Exchange, 117 Ciry Roap (near Old Street), - PROMPT PAYMENT OF CLAIMS. 
Lonpon. Telephone—Bank 5361. Established 1875. Secretaries—W. C. MACDONALD and F. B. MACDONALD. 
Scientiric APPARATUS BouGuT, SOLD, AND EXCHANGED. | 


LOSSES PAID OVER £20,000,000. 


TOWNSON @& MERCER. 
Wholesale and Export Department:—34 CAMOMILE STREET, E.C. 
Chemical and Retail:—89 BISHOPSGATE STREET WITHIN, LONDON, E.C. 


National Telephone: Avenue, No, 11,663. Established A.D. 1798. 
Telegraphic Address: ‘‘ TOWNSON, LONDON.” 


MANUFACTURERS OF 
CHEMICAL and SCIENTIFIC APPARATUS, and of PURE 
CHEMICALS for ANALYSIS and ASSAY. 


LABORATORY OUTFITTERS. 
Plans and Specifications for Laboratory Benches and Fittings given on 
receipt of particulars.) 

Manufacturers by appointment to the Director-General of Stores for India, Crown Agents for 
Colonies, Science and Art Department, Oxford and Cambridge Universities, Royal Arsenal, 
Royal Military Academy, London School Board, &c., and most of the County Councils and 
Technical Institutions. 

Sole Agents in the United Kingdom for BECKER’S SONS (Rotterdam) Balances 
and Weights, and in London for SCHLEICHER & SCHULL’S Rhenish Filter 
Papers. Samples free on application. 


Latest Complete Illustrated Catalogue, containing about 23co Woodcvt Engravings, price 2/6. 
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ESTABLISHED 18sr. 


MINERALOGY. BIRKBECK BANK. 
SAMUEL HENSON Southampton Buildings, Chancery Lane, London. 


Has just received some beautifully Crystallised GOLD SPECI- : 

MENS and NUGGETS. Choice Dioptase, Wulfenites and anne SrCENE. SPERREST Monet eo SSPE, 

Emeralds on Matrix. Very fine Mocha Stones. Gem Stones TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 
for Mounting. monthly balances, when not drawn below £100. 


Collections for Student, Teacher, or Prospector. Lessons given. STOCKS and SHARES purchased and sold. 
The BIRKBECK ALMANACK, with full particulars, post free. 


SAMUEL HENSON, 97 REGENT STREET, LONDON, W. FRANCIS RAVENSCROFT, Manager 


F. H. BUTLER wa. ens R. 8. Mines. E pe = Ss’ Ss C O C O A. 


NATURAL HISTORY AGENCY, EXTRACT FROM A LECTURE ON ‘* FOODS AND THEIR 

158 BROMPTON ROAD, LONDON. | | VALU ES,” by Dr. ANDREW WILSON, F.R.S.E., &c.—*‘ If 
Dealer in Rocks, Minerals, Fossils, and other Objects any motives—first, of due regard for health, and second, of 
of Scientific Interest. getting full food-value for money expended—can be said to 

Hammers for collecting Rocks and Fossils, a fresh supply of various | weigh with us in choosing our foods, then I say that Cocoa 
shapes and sizes ; Improved Blowpipe Sets ; a large Series of Rock-Sections | (Epps’s being the most nutritious) should be made to replace tea 
- the - of ——, - 15. yay t — ‘ am ae G omy and coffee without hesitation. Cocoa isa food ; tea and coffee 
oOxes made to order ri ymite in hine ryst ALS. rom t 1etro ontag are not foods. This is the whole science of the matter in a nut- 


none ; Alum-stone, El. zeolite- Syenite, Kersantite, Quartz-Diorite Eisenbach ’ , 
Rhyolite, and other Rocks ; Crystal Models; Collections of Minerals, | Shell, and he who runs may read the obvious moral of the story.” 


— and Fossils to illustrate the various Manuals ; Corked Glass Tubes. ; 

*ractical Instruction in Mineralogy, Palaontology, and Blowpipe Work O oO em Q 

will be resumed in October. H LL WAY INTM ENT 
On Sale, British Birds, their Eggs and Nests, weekly parts, 6d. 


GEOLOGY AND PHYSIOGRAPHY. Gout, Seeonstinn, ‘Laumbago, Sciatica, 
Cc. 


COLLECTIONS AND MICROSCOPIC SLIDES. Cuts, Bruises Sprains, 























New Catalogues of Minerals, &c., now ready. INVALUABLE FOR ALL SKIN DISEASES. 
Collections of Specimens— Minerals, Fossils, and Rocks. : ~ 4 
Minerals for Chemical Work, &. Holloway’s Ointment and Pills may be obtained of 
ysiograp collections. 
Geological Apparatus and Appliances. . all Medicine Vendors. 
ew Supplementary List of Microscopic Sections. 
List of Rock Specimens. y | THE IRISH NATURALIST. 
: ——— A Monthly Magazine of Irish Zoology, Botany, and 
»» Meteorites. Geology. Price 
Catalogue of Minerals for selecting single Specimens, Price ad. Edited by GEO. H. CARPENTER, B.Sc., ‘ond R. LLOYD 
PRAEGER, B.A. 


JAMES R. GREGORY & CO Annual Subscription, 5s. Post Free to amy Address. 
° Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 
TORES AND OFFICES (to which Address Subscriptions should be sent). 


1 KELSO PLACE, KENSINGTON, W ° London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Lid. 


“OPTIMUS” MAGIC LANTERNS "<> roe DRAWING ROOM *> LECTURE HALL. 


Limelight may be adapted without alteration at an extra cost of 16s. 
Each Magic Lantern is efficient for Exhibitions. The Lens gives crisp definition, being a superior Achromatic Photographic Combination with rack and 
pinion. It is fitted toa telescopic lengthening tube, so gaining increased focal accommodation. The Condenser is composed of two plano-convex lens of 
4 inches diameter, The refulgent lamp has 3 wicks, yielding a brilliantly illuminated picture. Each is complete in Box. 


LANTERN 
PHOTOS. 


Plain 1/- 
Coloured, 1/6. 


All Accessories at 
reasonable prices. 5 = : 
| sopececmarantl | Mahogany Body, 








Student’ s La ANTEKN 

(to take demonstrat- 
ing tank) with 

Brass Sliding Tubes. 


PERKEN, SON & RAYMENT, “icici cicis’ LONDON. © OPTIMUS.’ 


Perforated Russian 
Iron Body, Brass 
Sliding Tubes. 


Russian Iron Body, 


Superior Japanned B Sliding Tut 
rass Sliding Tubes. 


Metal Body. CATALOGUE | Brass Stage and 


POST FREE. Sliding Tubes. 














“MODEL ILLUSTRATING HERTZIAN WAVE MOTION. 
As designed by Prof. SILYANUS P. THOMPSON. 


Beautifully illustrating the propagation of the Wave, the progress of which may be 
watched, from the Oscillator until it reaches the Resonator and causes a 
responsive vibration. 


SUITABLE FOR THE LECTURE TABLE AND CLASS INSTRUCTION. 
MADE AND SUPPLIED BY 


HARVEY & PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION OF GREAT BRITAIN), 
GOVERNMENT CONTRACTORS, &c., 


56 CHARING CROSS ROAD, LONDON, W.C. 
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~ MACMILLAN & CO.’S NEW SCIENTIFIC WORKS. 


SIR NORMAN LOCKYER, K.C.B., F.R.S. 


RECENT AND COMING ECLIPSES. 


BEING NOTES ON THE 


TOTAL SOLAR ECLIPSES OF 1893, 1896, & 1898. 
By Sir NORMAN LOCKYER, K.C.B., F.RS. 


8vo, 6s. 


7/MES.—* In view of the approaching eclipse, which will be vaible in India next January, the moment of its publication is 
very opportune, and if any one has a right to speak with authority in the matter it is Sir Norman Lockyer.” 











BY SIR ARCHIBALD GEIKIE, F. R.S. 


THE FOUNDERS OF GEOLOGY. 


A Series of Lectures. By SIR ARCHIBALD GEIKIE, F.R.S., &c. 


Extra Crown 8vo, 6s, net. 


Crown 8vo, Gilt Tops, 6s. 


LIFE-HISTORIES OF AMERICAN INSECTS. By Crarence Moores WEED, 


D.Sc., Professor of Zoology and Entomology, New Hampshire College of Agriculture and the Mechanic Arts. With 21 
Full-page Plates and many Figures in the Text. 
Crown 8vo, Gilt Tops, 6s. 

WILD NEIGHBOURS. Out-door Studies in the United States. By Ernest 

INGERSOLL. 

NATURE.—*‘ It contains a good deal of information, is written in an easy style, and bears frequent marks of personal 
familiarity with the animals described.” 
Globe 8vo, 6d. 


ELEMENTARY GEOMETRICAL STATICS. An Introduction to Graphic 


Statics. By W. J. DOBBS, M.A., sometime Foundation Scholar of St. John’s College, Cambridge. 
GLASGOW HERALD.—“ The various subjects are discussed in clear and accurate language, and “the printing and figures 
are capitally done.” 


THE PHYSICAL REVIEW. 


A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS. 
Conducted by EDWARD L. NICHOLS, FREDERICK BEDELL, and ERNEST MERRITT. 
No. 2. Vol. V. AUGUST 1897. Price 3s. net. 

CONTENTS : 

FRONTISPIECE.—ON THE CONVERSION OF ELECTRIC ENERGY IN DIELECTRICS. III. By RicHarp 
THRELFALL.—A DETERMINATION OF THE SPECIFIC RESISTANCE AND TEMPERATURE COEFFICIENT 
OF OIL IN THIN FILMS, AND THE APPLICATION OF THESE RESULTS TO THE MEASUREMENT OF 
THE THICKNESS OF THE OIL FILM IN JOURNAL BOXES. By F. L. O. Wapswortu.—CERTAIN 
PROPERTIES OF HEAT WAVES OF GREAT WAVE-LENGTH. I. By H. Rusens and E. F. Nichots.—MINOR 
CONTRIBUTION.—NOTE.—NEW BOOKS. 


PSYCHOLOGICAL REVIEW. 


Edited by J. MARK BALDWIN, Princeton University; and J. McCKEEN CATTELL, Columbia University. 
No. 5. Vol. IV. SEPTEMBER 1897. Price 3s. net. (Annual Subscription, 16s. 6d. net, payable in advance.) 
CONTENTS : 

STUDIES FROM THE HARVARD PSYCHOLOGICAL LABORATORY (VIII): INVOLUNTARY MOTOR 
REACTION TO PLEASANT AND UNPLEASANT STIMULI. By G. V. DEARBORN and F. N. SpinpLer.—VISION 
WITHOUT INVERSION OF THE RETINAL IMAGE (concluded). By G. M. Strarton.—THE PSYCHOLOGY 
OF SOCIAL ORGANISATION. By J. Mark BaLpwin.—SHORTER CONTRIBUTIONS AND DISCUSSIONS.— 
PSYCHOLOGICAL LITERATURE.—NEW BOOKS.—NOTES. 

MACMILLAN AND ¢ CO., LIMITED, LONDON. 


NO TICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; : Editoriai 
communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO « oe isa CHARGES FOR ADVERTISEMENTS. 
Y £ 5. d. Le & 
a ee Se. # F am ee ¥ ; Three Linesin Column .......0 2 6 
ae... So" eae Eee ae 0 0 9 

Se 20a Desens fae o~ One Eighth Page, or Quarter Column . 0 18 6 
eo. co ide | ae Quarter Page, or Half aColumn ... 115 O 
Half-yearly ae ee ae i-<. aa Half a Page, ora Column ...... a §s 
CO ee ee ee ae °o 8 Oo 0 eee ee 6 60 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE : ST. MARTIN’S STREET, LONDON, W.C. 
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Chemical and Physical Apparatus. 


We publish the following Illustrated Catalogues, which are supplied free to Science Teachers: 


CHEMICAL APPARATUS. ASSAY APPARATUS. 
PHYSICAL APPARATUS. BACTERIOLOGICAL APPARATUS. 
PRACTICAL PHYSICS (just issued). PHOTOGRAPHIC APPARATUS. 


We have our own Workshops, and are actual Makers of the Articles we sell. 


PHILIP HARRIS & CO., Ltd., 
144 EDMUND STREET, BIRMINGHAM. 


W. WATSON & SONS’ X-RAY APPARATUS. 


VACUUM TUBES. W. & Sons’ PENETRATOR Tube, 35s. and 40s. RELIABLE FOCUS Tube, 25s. Mr. Campbell Swinton’s ae 
ABLE CATHODE Tube tor regulating the Penetrative Power and Vacuum, 35s. E very description of Crookes’ and Geissler’s Tubes in Stu 


INDUCTION COILS of finest qu lity as supplied to H.M. Government. Prices: 3-in. Spark, £8 15s.; 4-in, £12 10s.; 6-in., £19 10s. ; 
8-in., £25; 1o-in., £33 10s.; 18-in., £63; 24-in, £87 10s. 

THE “VRIL” CONTACT BREAKER (Patent applied for) affords the utmost facility for Radiography. Requires less Battery power, gives 
greater Spark length than old form of vibrator. Speed of make and break can be cuntrolled ; gives same effect as Mercury Interrupter. Can be 
fitted to any make of Induction Coil. 


FLUORESCENT SCREENS, producing the very finest results, from 20s. 
PRIMARY BATTERIES, ACCUMULATORS, RHEOSTATS, TESLA APPARATUS, &c. 


For full particulars of everything connected with X-Ray work, apply for Illustrated Catalogue, No. 7, 
sent post free on application t 


W. WATSON & SONS (Z£s/adlished 1837), Opticians to H.M. Government. 
Sole London Address: 313 HIGH HOLBORN, LONDON, W.C.; and 78 Swanston Street, Melbourne, Australia. 


babnecapibic Coelia J. ORME & CO., 
S U R fa rn | S E G A S 65 BARBICAN,ELONDON,E Cc. 
MANUFACTURERS AND IMPORTERS OF 


PENDANT APPARATUS & CHEMICALS 


FOR 
WITH PATENT SHADE Chemical Laboratories, Lecture Rooms, 
For Incandescent Burner. Science Classes, Technical Training Schools, 


Xc. 
Ry. wee nal NEWTH’S POTASSIOSCOPES, 1/-, 1/6, 2/6, 5/- each. 


Price List, with 2000 Illustrations, 2/6. 
(Refunded on First Order.) Free to Societies, Colleges, Schools, &: 










SAVING 80 PER CENT. OF GAS. 
Shades the Eyes! 


Softens the Light! j r hemicals, Electrical 
Moves with Finger Separate Lists of Chemical Apparatus, C , ! 


Touch ! Apparatus, and 
vo  H Apparatus for Teaching Heat, Sound, Light, Hydrostatics, &c. 
Cc Bl ken th 
ieee CANgt Bincken the J. ORME & CO., 
Write to BEST & LLOYD, BIRMINGHAM, for address of nearest Agent 65 BARBICAN, LONDON, E.C. 





CROSSLEYV’sS OIG ENGINES. 
PORTABLE OIL ENGINES. 


Suitable forall classes 


ECONOMICAL, of Agricultura! 
POWERFUL, Work. 
EFFICIENT. 


REFERENCES, dc., ON 
APPLICATION. 


Cost of Working: 
HALF-PENNY per Horse 
Power per Hour. 





CROSSLEY BROS. LTD., “OPENSHAW, MANCHESTER. 


Printed by KicHarp CLAY AND Sons, Limirep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by Macmi!.1.AN 
anv Co., Limirep, at St. Martin’s Street, London, W.C., and THE MAcMILLAN Company, 66 Fifth Avenue, New York.—THuRSDAY, Oct. 21, 1897- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE. 
‘* 70 the solid ground 
Of Nature trusts the mind which builds for aye.”—WoRDSWORTH. 
DJUST- No. 1461, VOL. 56] ~ THURSDAY, OCTOBER 28, 1897. [PRICE SIXPENCE. 
Stock. 
sts Registered as a Newspaper at the General Post Office.) [All Rights are Reserved. 


Can be “ie NEWTON & CO.’S Tun Davies Morven Co, Lem, Successes to 
MEW PATENT NALDER BROS. & CO., 
“DEMONSTRATORS” LANTERN, 16 RED LION STREET, CLERKENWELL, LONDON. 


= N.C.$, PATTERN OF CAMPBELL’S 


FOR OIL OR LIMELIGHT. 


The most simple 


With om Sue Soosting, and Prony, andefficient | i) 
for Vertical Projection. ‘ A Single Lantern 1 
alia. : Price £10 10s. ; —y constructed ; FRE VENCY TELLER. 
i for general TE wit AS ghia ad ae 
3 FLEET S8ST., scientific work. Indicates frequency direct in Alternation 





al 


per Second when connected 


wail LONDON. <==" NEW CATALOGUE | 


of Lanterns, Pro- | 

jection Appara- 
tus and Slides, 
Post Free, 

6 Stamps: 


anywhere in an _ alternating 









system. 


Price £3 10s. 


WRITE FOR CATALOGUES. 





ms, 
100s, Cable Address : 
mais **SECOHM, LONDON.” 
No Agents U.S.A. 
saat = we «This Instrument delivered any- 
2ctrical A “= = === : === where in U.S.A. for $26. 
s, &e. GRIFFIN’S | NEGRETTI AND ZAMBRA’S 


NEW DRAUGHT BAROGRAPHS AND _THERMOGRAPHS. 


GAS FURNACES, 





WITH 
ISsses INDESTRUCTIBLE 
CAST-IRON BURNERS, 
a 





Producing a WHITE HEAT in 
Crucibles or Muffles. No Gauzes; no 
Smoke. A perfect Bunsen Flame. No | 
troublesome Internal Fittings; the Cover — 
swivels off; the Crucible is easily removed. . —— = 
Most powerful and reliable Burner. 











The Barograph is fitted in a Mahogany Case with Glass Front, as shown 
. q e ‘ . above. The Thermograph is mounted in a japanned Metal Case with Glass 
ON Melts Cast-iron in 35 Minutes from time of Lighting. Front, for either indoor or outdoor use. The above give continuous records 
‘ on‘Charts, which only require changing once a week, and are invaluable to 
invalids and others who are unable to take daily readings of the ordinary 


p ILLUSTRATED PRICE LIST POST FREE. instruments. Price of each, with supply of Charts for one year, £6 10s. 
NEGRETTI & ZAMBRA, 


D. | SCIENTIFIC INSTRUMENT MAKERS to the QUEEN, 
ER: JOHN J. GRIFFIN & SONS, EC 38 HOLBORN VIADUCT, E.C. 
22 GARRICK STREET. LONDON, W.C. Branches: 45 CORNHILL, and 122 REGENT STREET. 
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GRESHAM COLLEGE. 


tures upon Tue Astronomy of the time of QuEEN ELizaseru 

»mpared with that of the time of QueEN Vicroxta. will be delivered at 
Ps p.m. on November 2, 3, 4 and 5, this year being the TeErcENTENARY of 
the first delivery of the Gresham Lectures. 


UNIVERSITY COLLEGE, 
NOTTINGHAM. 


Free Le 


The PROFESSORSHIP of CHEMISTRY is vacant. 
Salary £400 a year with a share of the Fees. Duties begin January 8 
| oe 
Aesli ations must reach me by NoON on November 8. Particulars may be 


had from the Principat of the College. 
By o 
SAMUEL G. 


THE ELECTRICAL 
GENERAL ENGINEERING COLLEGE, 


AND 


SCHOOL OF SCIENCE. 
PENYWERN HOUSE, 2 and 4, PENYWERN 
EARL’S COURT, S.W. 
Principac—G. W. pe TUNZELMANN, B.Sc., M.I1.E.E. 
Senror-Instructor—C, CAPITO, M.1.E.E., M.1.M E. 

Laboratories, Dynamo Room, Steam Engine, Engineering Workshop 
with Machine Tools, Pattern Shop, &c. 

The College provides a Training for Electrical, Mechanical, Civil, and 
Mining Engineers, for Science Students in Mathematics, Physics, Chem- 
istry, Biology, Geology, and Mineralogy, and Preliminary Training for 
‘Students entering | Cooper’ s Hill and the Central Institution. 


B.A., B.Sc. S.K. SCIENCE. 


(Matriculation. Inter. Final.) 

PREPARATION BY CORRESPONDENCE, on a thoroughly Indi- 
vidual System, which ens an to each Student the closest care and attention 
Single Subjects may be ta 

CL ASSES AND P RIV. ATE TUITION.—Classes in Latin, 
Mathematics, &c. Private Tuition in any subject 

ru TORS. Che Staff includes a number of Graduates of Oxford, Cam- 
bridge, London and Royal Universities. 

Address, Mr. J. Cuakvesron, L.A, 
‘Lane, W.C. 


LONDON MATRIC. 


rder, 
JOHNSON, Town Clerk. 


ROAD, 


Greek, 


Burlington Classes, 27 Chancery 


INTER. SC. AND 


B.Sc. CLASSES AND TUITION, Practical and Theoretical Work. 
Special HONOURS CLASS IN BOTANY for the Inter. Sc. and 
b.Sc.—Apply, R. Kerin, B.A. London (First First-Class Hons. 


Classics) Carlyon College, 55 and 56 Chancery Lane, W.C 


PLEASURE CRUISE TO THE WEST 
INDIES. 


The ORIENT COMPANY will despatch the “ Steamship G 


t tons register, 3000-horse power, from L« January 8, for 


AR¢ wr 


jor t yndon, on i 
TWO MONTHS’ CRUISE, visiting TENERIFFE, BARB ADOS, 
PRINIDAD. GRENADA, MARTINIQUE, ST. LUCIA, SANTA 
‘C Rt é J: AMAICA, BERMUDA, MADEIRA, art.ving back in London 
Ma I 


Win iter afloat in the West Indies is most like a glorious summer, and at 
when yachts and steam launches are laid up at home—the trip 
taken. 


such a time 
should be 


Fares from 80 Guineas. 


a GREEN & Co. ) Head Offices, Fen- 
5° (ANDE RSON, ANDERSON & Co.§ church Avenu 
For Passage apply to the latter Firm, at 5 Fenchyrch Avenue, London, 
E. C., or to the West End Branch Office, 16 Cockspur Street, S. W. 


PHCNIX FIRE OFFICE, 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
MODERATE RATES. ABSOLUTE SECURITY. 
ELECTRIC LIGHTING RULES SUPPLIED. 
LIBERAL LOSS SETTLEMENTS. 
PROMPT PAYMENT OF CLAIMS. 
raries—W. C. MACDONALD and F. B. MACDONALD. 
LOSSES PAID OVER £20,000,000. 


ESTABLISHED 18s1. 
a@»snlab rea Tur 
BIRKBECK BANK. 
Southampton Buildings, Chancery Lane, London. 
TWO-AND-A-HALF per CENT. INTEREST allowed on DEPOSITS, 
tepayable on demand. 
TWO per CENT. on CURRENT ACCOUNTS, on the Minimum 


«monthly balances, when not drawn below £100. 
STOCKS and SHARES purchased and sold. 


The BIRKBECK ALMANACK, with full particulars, post free. 
FRANCIS RAVENSCROFT, Manager. 





DECRE 


NATURE 


[OcToBER 28, 1897 


Sale by Auction. 


mee NOVEMBER 8. 
FIRST PORTION 
VALUABLE COLLECTION OF SAVAGE CURIOS. 


MR. J. C. STEVENS has received instruc- 


tions from Mr. Joun Catvert (who in consequence of declining 
health, and the unsafe state of the Museum House, owing to excavations 
by the Midland Railway, is compelled to dispose of his entire Scientific 
Collections) to sell by Auction at his Great Rooms, 38 King Stre ot, 
alee Garden, on MONDAY, NOVEMBER 8, at half-past 12 pre 
cisely, the First Portion of his Valuable and Important Colle < so 
comprising the Savage Curiosities, consisting of War Clubs, Idols, 
Masks, Shields, Human Bone, Obsidian and Stone-headed Spears, Jade 
Ornaments, Carved Paddles, &c., from Neam Nam, New Hebrides 
New Zealand, North-West Australia, New Brittany, New Caledonia 
and other localities, without reserve. 
On view the Saturday prior, ro till 4, and Morning of Sale, 
had. 


WATKINS & DONCASTER, 


NATURALISTS. AND MANUFACTURERS OF ENTOMOLOGICAL AND OTHER 
SCIENTIFIC APPLIANCES AND CABINETS 

Plain Ring Nets, wire or cane, including Stick, 15. 3¢., 2s., 28. 6d. Fold- 
ing Nets, 3s. 6d., 48 Pocket Boxes, 6d., 9¢., 15., 15. 64. Zinc relaxing 
Boxes, gd. 15., 1s. 6d., 2s. Store Boxes, 2s. %a, 45.,55.,6s. Setting Boards, 
flat or oval, from sd. to 1s. 8d. Setting Houses, os. 6d., 118. 6., 1458 
Breeding Cage, 2s. 6d., 45., 55., 75. 6d. Botanical Cases, japanned double 
tin, 18. 6d., 28. gd., 35. 6d., 48. 6d., 75. 6d. Botanical Paper, from 15. 14, 
to 2s 2d. per quire. Insect Cases, 2s. 6d. to 11s. Forceps for removing 
Insects, 1s. 6d., 2s., 28. 6d. per pair. Cabinet Cork, 7 by 34, 15s., 15. 4d. per 
d.z. Nested Willow-chip Boxes, 4 doz. 8¢.—Our new Label List of British 
Micro-lepidoptera, with English and Latin n ames, 15. 64. Improved Pocket 
Pupa-Digger in leather sheath, rs. 9d. Taxidermists’ Companion, contain- 
ing most necessary implements for skinning, 10s. 6¢.; Scalpels, with ebony 
handles, rs. 3d. ; Fine Pointed Scissors, 2s. per pair; Egg Drills 2d., 3d., 
ts.; Brass Blowpipes, 4d., 6d. A large stock of British, European, and 
Exotic Lepidoptera, Coleoptera, and Birds’ Eggs —Entomological Pins of 
every kind.—Benzoline and Oil Lanterns for sugaring, &c. (new and 
improved pattern), 2s 6d. and 5s. each. 

A LARGE STOCK OF INSECTS AND BIRDS’ EGGS. 

Cabinets —Special Show Room. For Particulars and Measurements see 
our Catalogue (66 pp.), which will be sent post free on application 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen. 


36 STRAND, LONDON, W.C. (Five doors from Charing Cross.) 


ZOOLOGICAL SPECIMENS FOR DISSECTION. 


All types required for Science Courses, perfect condition guaranteed 
The following are some of the chief forms, with prices : 
Scyllium, 10d. each ; 8s. doz. Sipunculus, 3s. to 4s.doz. 
Amphioxus, 9@. each Echinus (large), ros. doz. 
Astacus, gd. each. Cucumaria (large), 1s. 44. each. 
Anodon, gd. each. Apus, ts. each. 
Rana, 6d. each. Nebalia, 1s. per tube. 
Gammarus, Is. per tube. 
Scorpio, rs. to 1s. 6d. each. 
Scolopendra, 1s. 6d. each. 
Aplysia, 8d. to rod. each, 
Haliotis, 8d. each. 
Loligo media, rod. each. 
Mya, rod. each. 
Pedicellina, 1s. pe ‘tube. 
Salpa, rs. 6d. per tube 
Ascidia, 8d. each. 
Raia, rs. to 2s. 6d. each. 
Lacerta, rod. each. 





and Catalogues 





Noctiluca, 1s. 3d. per tube. 
Grantia, 1s. 3d. per tube 
Sycon, 1s. 3d. per tube. 
Medusoids, rs. 3d. per tube. 
Aurelia, rod. each. 
Coryne, 1s. per tube. 
Obelia, 1s. per tube. 
Ascaris (large), 8d. each. 
Cerebratulus, 1s. 6d. each. 
Nereis, 6d. each. ai * 
Arenicola, 6d. each. 
Sagitta, 1s. per tube 


REDUCT.4N ON LARGER QUANTITIES. 
JAMES HORNELL, BIOLOGICAL STATION, JERSEY. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond’ Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 
MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


Sycon; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; Hormiphora (preserved) ; Leptoplana ; Lineus, Amphiporus ; Nereis, 
Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, Gammarus, 
Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, Pectens, 


Bugula, Crisia, Pedicellina; Holothuria, Asterias, Echinus; Ascidia, Salpa 
(preserved), Scyllium, Raia, &c., &c. 
For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 
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TO STUDENTS OF SGIENCE. — 


The Hrgentaurum Syndicate offers Prizes 
as follows: 


1. A PRIZE OF FIVE HUNDRED DOLLARS for the best compilation of statements published by 
men of science of the present century respecting the Unity of Matter and the theoretical 
possibility of producing Gold from other so-called ‘“ elements.” 


2. A PRIZE OF FIVE HUNDRED DOLLARS for the best account of work done and results obtained 
by men of science during the present century with respect to the alteration of the specific gravity 
and the physical and chemical properties of solid matter by compression, impact, and cooling. 

3. A PRIZE OF FIVE HUNDRED DOLLARS for the best account and demonstration of Erroneous 
Doctrines taught in scientific text-books used in Colleges and Universities since the year 1860, 
including “‘ Thomson and Tait’ and other current authorities. 


4. A PRIZE OF FIVE HUNDRED DOLLARS for the best account of experiments and observations 
showing the facts of nature to be at variance with the Supposition of Avogadro, the Kinetic 
Imagining of Gases, and the doctrine that the compressive stress experienced by the molecules 
forming the solid masses of the earth's crust increases with depth from surface. 


EXPLANATION. 


The foregoing offer has been published in NATURE and in the Chemical News. It has therefore presumably been brought to 
the notice of students of science in all parts of the world. 

In order to give reasonable time for research and for distant communication, a period of six months will be allowed for the 
sending in of competing papers. That is to say, all papers intended for competition must be received by the Argentaurum 
Syndicate not later than April 30, 1898. 

All papers must be addressed ‘‘ Argentaurum Syndicate, care of Plain Citizen Publishing Company, 1 Broadway, New York 
City, New York, U.S.A.” 

Each paper must be signed by some motto or distinguishing word, and must be accompanied by a closed envelope bearing the 
same motto or word on the outside and containing the author’s true name and address. 

No limit, either maximum or minimum, is assigned to the length of any of the papers. 

Immediately after April 30, 1898, the papers will be read and compared; and the adjudication will be announced by 
advertisement in NATURE and the Chemical News during July 1898. 

The right of publication and copyright of the prize papers will belong to the Argentaurum Syndicate without any payment, 
other than the prizes, to the respective authors 

Unsuccessful papers will be returned to the writers; but in cases where such documents may contain information and 
observations of value as supplementary to the prize papers, the Argentaurum Syndicate will offer to purchase the papers in question. 

The prize papers (and supplements, if any) will be issued in book form by the Plain Citizen Publishing Company, and a copy 
will be presented free to every competitor. 

The sole judge of the competition will be Dr. SrEPHEN H. EMMENs, the President of the Argentaurum Syndicate. This is 
the only practical course. If, however, after the publication of the successful papers, any competitor should consider his own work 
as being more meritorious than the corresponding prize-paper, he will be allowed to submit the case to three arbitrators (one chosen 
by himself, one by the Argentaurum Syndicate, and the third by the two thus selected) ; and if the verdict of this tribunal be in his 
favour the Argentaurum Syndicate will pay an extra prize of $500 for each paper so distinguished. 

Apart from this provision for absolute fairness of adjudication, reference is made to Argentaurum Papers No. 1 as showing 


that Dr. Emmens is duly qualified to act as judge of the competition. That book has been before the scientific world since 
January of the present year, and although it calls attention to some serious defects and errors in current doctrines, it has remained 
without serious impeachment. It may, indeed, be fairly said to be unimpeachable ; for no claimants came forward to take the 


prizes amounting to $10,000 offered for the discovery of scientific errors in its pages. 

The Argentaurum Syndicate has two objects in view in making the present offer. 

In the first place, it is desired to gather together and make generally available the scattered items of knowledge that exist with 
regard to the subjects propounded. That this is needed may be understood from the pitiable exhibitions of ignorance that con- 
stantly appear even in professedly scientific journals and in the utterances of professed scientific experts. 





In the second place, it is desired to aid the Luthers of to-day in their protestant movement against S ientific Papacy. 5S r 
as truth-seeking and right-doing are concerned, there is nothing to choose between Official Politics, Official Religion and Omcial 
Science. The doctrine of ‘‘ my country, right or wrong” has its counterpart in ‘‘ my doxy, right or wrong ~ and in * my dictun 
right or wrong.” A Cabinet will deliberately deceive a nation ; a Church will deliberately make heresy a crime; and a Learne 
Society will deliberately excommunicate Truth. History abounds in instances of such proceedings. 

Professorships, fellowships and memberships are the passports to repute and livelihood in the w wid of science, and they are 
in the gift of certain presiding conclaves. It is no matter of wonder, therefore, to find individual men of science dumb tn t 






presence of a Luther, and their papal authorities agreed upon the expediency of his being strictly boycotted. Fortun 


ever, for the cause of true Science as distinguished from Doctrine, the combustion and physical restraint of heretics are no longer 


practicable ; and if the Luther be a man of determination and pecuniary means he can make his protest plain to the world at large, 
even should the popes use against him their most powerful weapon, namely, a conspiracy of silence. 
The offer now made by the Argentaurum Syndicate will, it is hoped, result in the downfall of various unsound doctrines at 


present taught by many a Fellow of the Royal Society and by many a member of the Académie des Sciences. Some ot 

doctrines are so childishly absurd as to be a reproach to the intelligence of the age; yet, strange to say, 

real eminence like Lord Kelvin, Prof. Tait, Sir R. S. Ball, Prof. Newcomb and Prof. C. A. Young go on teach 

to year and insist upon the students they instruct remaining blind to the light that is leading to progress in the outer world. 
Faraday was a Luther. He dared to openly pronounce himself as follows : : 
‘*To decompose the metals, then to reform them, to change them from one to another, and to realise the once absurd notion of 

transmutation, are the problems now given to the chemist for solution.” 
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TRANSFORMERS FOR SINGLE AND 
MULTIPHASE CURRENTS: a Treatise on 
Construction, and Use. By GISBERT KAPP, 
M.Inst.E.£. Translated from the German by the Author. 
Illustrations. 254 pp. with Index. Crown 8vo, 6s. 

** Is the most ¢ uae and practical book we have seen on the subject. 

Electrical Eng 


ne 
ELECTRIC TRANSMISSION OF 
ENERGY, and its 
A Practical Handbook. 
M.L.E.E. Fourth 
tions. Crown 8vo. 
‘ This book is one which must of necessity be found in the hands of every 
one who desires to become acquainted with the best and latest in- 
formation on the subject.” —Avectrical Engineer. . 
HE DYNAMO: its Theory, Design and 


their Theory, 
M. Inst.C.E., 
With 133 


Transformation, Subdivision and Distribution. 

By GISBERT KAPP, C.E., M.Inst.C.E., 
Edition, mostly Rewritten With 166 Illustra- 
ros. 6d. 


Manufacture. With 190 Illustr: +e mostly from Original Draw ing s. 
By C. C HAWKINS, M.A., A.1.E.E., and F. WALLIS, A.LE. 
Second Edition, Revised, 550 pp. ros. 6d. 


‘A work of no mean ability. One valuable feature thre oughout the book 
is the excellence and number cf the illustrations. ectrical Engineer. 


THE ALTERNATING CURRE NT CIR- 
CUIT. An Introductory Non- Mathematical Book for Engineers 
and Students. By W. PERREN en M.1.E.E. Wath 51 


Illustrations. Small Crown 8vo, Clo s. 6. 


PRACTICAL ELECTRICAL MEASURE- 


and 


MENTS. An Introductory Course in Practical Physics for Stude nts 
and Young Engineers. By E. H. CRAPPER, Lecturer in Physics 
and Electrical Engineering, — - pin —_ ul School. With 50 


Illustrations. Small Crown 8v« 


PRACTICAL IRONFOUNDING. 
EE SURRING ae ane Second 
PRINCIPLES OF FITTING. 
PRINCIPLES OF PATTERN MAKING. 


HELICAL ‘GEARS. 
WHITTAKER 


THE ATOLL OF FUNAFUTL 


ELLICE GROUP 


ITS ZOOLOGY, BOTANY, ETHNOLOGY, & GENERAL 
STRUCTURE. 


By J. 


By same 


7S. 6d. 
WHITE 


By same Author. 


LONDON: a e3.. 


Based on Collections made by 


CHARLES HEDLEY, 


OF THE AUSTRALIAN MUSEUM, SYDNEY. 


To be completed in Six Parts, price 5s. per Part, or 
20s. for the complete Work. 


LONDON : 
TRENCH, TRUBNER, 
CHARING Cross ROAD, 


& CO., LTD., 
W.C., 


KEGAN PAUL, 

PATERNOSTER Howse, 
ENGLAND. 

8vo. Price 5s. 


Just Published. Crown 


DARWIN, AND AFTER DARWIN: 


An Exposition of the Darwinian Theory and a Discussion of Post- 
Darwinian Questions. 


By the late GEORGE JOHN ROMANES, M.A., LL.D., 
F.R.S. 
Part III. Post-DaRWINIAN Questions : Isolation and Physiological 
Selection. Cr. 8vo, 5s. 
London: LONGMANS, GREEN, & CO. 


ORGANIC CHEMICAL MANIPULA.- 
TION. By J. T, HEWITT, M.A., D.Sc., Ph.D., Fellow of the 
Chemical Societies of London and Berlin. Professor of Chemistry 
in the East London Technical College. With 63 Illustrations. Crown 
Svo, 272 pp., 75. 6d. net. 

“*A work which will be 
chemistry." —Zxugineer. 


THE MANUFACTURE OF EXPLO- 


SIVES. A Theoretical and Practical Treatise on the History, the 
Physic: ul and Chemical ae rties, and the Manuf«cture of Explosives. 
ty OSCAR GUTTMANN, Assoc.M.Inst.C.E., F.1.C.. With 

Illustrations. In Two V olumes, Medium 8vo. Price £2 2s. Uniform 

with the Specialists’ Series. 

‘The author has been fortunate in finding a clear field for a full and 
oudidinmes work giving the details of the most modern systems of manu- 
facture. This has been so well done in the volumes before us that we regret 
that the space at command prevents us from giving more than a brief indica- 
tion of their contents.”—£ ngineer. 


HYDRAULIC MOTORS: TURBINES 


of great service to many teachers of practical 


AND PRESSURE ENGINES. By G. R. BODMER, A.M Inst.C.E. 
With 204 Illustrations. Tables and Index. Second Edition, thoroughly 
Revised and Enlarged. 14s. 


* The best text-book we have seen on a little-known subject.” —.Varine 


Engineer. 
STEAM POWER AND MILL WORK: 
Modern Practice in. Py G. W. SUTCLIFFE, M.Inst.C.E. (Whit- 


worth Scholar). With numerous Tables, Illustrations, &c. Crown 8vo, 


21s. 
**One 


of the most useful treatises of the kind. To students it will be 

found a most excellent text-book.” —FAuglish Mechanic. 
STEEL WORKS ANALYSIS. By J. O. 
ARNOLD, Professor of Metallurgy, Sheffield Technical School. With 


2 Illustrations and Diagrams. Crown 8vo, 1os. 6d. 
* Everything that analyst may 


examine finds a place in this volume. Nature. 


RAILWAY TECHNICAL VOCABU.- 
LARY : Comprises over 5000 French, English and 
relating to Railway Management. By L. SERRAI 
8vo, Cloth, 7s. 6d. net 

“Cannot fail to be of great service to railway officials.’ 


'—Glasgow Herald. 

HART STREET, PATERNOSTER SQUARE, E.C. 

THE JOURNAL OF ANATOMY AND 
PHYSIOLOGY, 


AND PATHOLOGICAL, HUMAN 
AND COMPARATIVE. 
CONDUCTED BY 
. TURNER, CUNNINGHAM, MACALISTER, 
M‘KENDRICK, and THANE. 
Vol. XXXI1.—New Series, Vol. XII. Part IL—OCTOBER 1897. 


CONTENTS : 
Topographical Sketch of Lateral Wall of Pelvic 
(Plate I.) 
District of Cerebral Cortex in 






a steelworks fairly be called upon to 


American Terms 
LLIER. Crown 


NORMAL 


PROFS 


—Wm. Waldeyer, M.D. 

Cavity, with Special Reference to the Ovarian Groove. 

2.—D. J. Cunningham, F.R.S. Insular 

Man and Man-like Apes. 

— Smith, M.D. Relation of Fornix to Margin of Cerebral 

Cort 

+ —Walter 1. Otis, M.D. Observations on Structure of Rectum. 

5.—H. D. Rolleston, M.D. Abnormal Relation of Vermiform Appendix 
to Plica Vascularis, leading to Appendicitis. 

6.—Robert Howden, M.B. Case of Marked Distension of Transverse 
and Descending = ‘arts of the Colon. 

7.—Thomas H. Bryce, M.B. A Pair of Negro Femora, 

8.—Harold J. Stiles, 'M.B. Skiagraphy after Injection of Blood-vessels 
with Mercury 

g.—C. De Bruyne. Functional Adaptation of Phagocytosis. 

10.—Peter Redfern, M.D. Development and Nutrition of Bone 
tilage, and on Relations of Connective 
Health and Disease. 

11.—William Hunter. Modification of Chrome Silver Method for Nerve 


—G. 


and Car- 
Tissues to each other in 


Cells. 
12.—Bertram C. A. Windle, M.D., and F. G. Parsons, F.R.C S. Anatomy 
of Macropus rufus. 


. F. Myers-Ward. Preliminary Note on Structure and Function of 

E pididymis and Vas Deferens in Higher Mammz alia. (Plate II.) 

14.—Frank J. Cole. Structure and Morphology of Intromittent Sac 
Male Guinea-Pig. (Plate III.) 

15.—W. ~—— Hollis, M.D. Endarteritis Proliferens. 

16.—F. G. Parsons and Arthur Keith. Seventh Report of Committee of 
re sllective Investigation of Anatomical Society of Great Britain 
and Ireland. r sek 

17.—Proceedings of the Anatomical Society of Great Britain 

Now Ready. 
With Plates and Figures in Text. 
CHARLES GRIFFIN & CO., Ltd., 


13 


of 


and Ireland. 
Price 6s. 


London : Exeter Street, Strand. 
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- GRADIENT- -TELEMETER LEVEL. 


(I. SHORT’S PATENT.) 

This instrument is constructed for obtaining linear distance, gradients, and difference in 
level of objects, all of which it does by one and the same observation, thus doing away 
with the necessity for using the Land Chain or Tape. It performs these operations with 
singular accuracy and ease to the observer, enabling a much greater quantity of work to 
be done in the same space of time compared with the usual methods employed by 
Engineers and Surveyors. The linear distances can be obtained far more accurately than 
with the Land Chain, and this, regardless of rough and broken ground, or the existence 
of a stream or other water, between the observer's station and the distant object. 

A marked advantage with this instrument, and one that renders it singularly attractive 
when employed in the field, is that there are 2o calculations to be made in connection 
with its use; there is no five micrometer screw to work, with its errors and intricate 
calculations ; but, by a simple revolution or movement on the axis of the instrument 
and an observation through the telescope, the gradient, distance or difference of level is 
at once obtained. 
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